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NOTE ON THE PREPARATION OF THE ATLAS. 


T llKIiE arc several features in tliis Atlas which, since they are new, 
inay, ja'iliaps, he hriefly noticed here. 

In most Atlases of LMiysical (leo^raphy, it has been usual to cmi»loy 
only one imojeetion for all tin* Maps of the (llobc, and the projection 
j^aMierally adojited has betni that of Mercator. "N^ow, ^Mercator’s develof)- 
ineiit, as is well know n, was s]»eeially designed for tl.e construction t)l 
sailing cliarts, and for these it possesses unrivalhal advantages; but 
when tlu‘ cylindrical system is applied to a reju’esontatiou of the whole 
globe, it utlerly distorts the true forms of the land and sea. It i.'^ 
easily coneiaved that this must he the case, since, in iMercaTor's eliart. 
the smallest ])<)!ar circles of latitude aie repi’eseiited by lines etpial to 
the ecpiator in l<'ngth. One of the main (‘iideavonrs in the ])reparation 
of this Atlas ha.s been to avoid this uniformity, and by adopting vari(*d 
projections, only one of which is cylindrical, to show the diffcTenl parts 
of tin; earth from ditferent points of view, so as to give the student as 
t;loar an idi-a of the relative size aiul form of these as is possible, when 
f'e])r( 'Sen ting a globular surface ou a Hat one. 

Then, further, that particular projection and position of the earth, 
which it was ct»usiderod would best illustrate the subject of the Maji. 
has been chosen for each; for t'xauiple, in ^laps 15 and 1(5, the world 
has been shown in hemispheres, one of whicli contains the whole system 
of the currents of the Atlantic and Arctic Seas, and the rivers llowiug 
to these, at one connected view, whilst the opposite hemisphere om- 
l)raccs the entire Paciftc system of currents and drainage. ^Maps 25 
and 21) again, liav(* been so arranged as to bring the centres or ])oh‘s of 
volcanic disturbance into the centres of the opposite licmisjdieros. 

The scale and i)rojeetioii of Maps of the cpiartcrs of the globe in 
most Atlases, is regulated by the size of 2 )a]>er on >>hich the Maj) is 
drawn, so tliat the eontinents a 2 )pear on, very different scales, and no 
eomj>arisou, or, if any, au erroneous one, eau be made between them ; 
but ill this Atlas the quarters of tlie globe havO, — ^perhajis for the lirst 
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///j/i'A'Vj/ JnJi'X. 


A SI 


M.ifi , _ -V' ’/' 

aMKRICA, SOr'l’lI. llu ureatc! luit in jAiil.iulu ihiUCUinMit i. ml i" 

the latunu-ini''phfiL' . . j ' Anl lUUo (Kl.iii, liimu of k- 

... - — antipiuKil ti' r inIlmu I’.u Ifu , • Anil Lrlunmi lui-ii'it.im . ^ . « ; 

ii> physii il nu.I tlio n.ivi Anti-ti iili* I'l \vtsliil\ wiiul 

galiilitx of n\ois in . . . ^ AntijHni.il l.uiil, t" llii I mil li- u ])!■■ i • 

1. Its liver sy^lonis .uui III nn.ii;i' 15 Aiiiki'IIn nu ksuf tin, 1 1< ili iii'in 

-- - the create! p.ul of. ill nils to Atl.mtir 17 timi of . ... i | 

wiiiiU I'f . . . Ai.ii:in\, ri\( r, .iml it 11 1\ lily . 

mo in .iiinii.il ton j'l i.ilure of .*1 , Ai.i; .• M ■tmi, iN elt.\.itiun . . t' 

‘•Mall amui..! iani;c iif lo"ipoi.itui« in oj ^ Ai.il-ali, W .-ils tin* sonilu,Mi imlof the 
iho .irca of I’oUr.l otlliy caitluiu.il.os j;ii .it finiow of Syiia . . • 1, 

— - ''iil'Aivlin;^ aiv-.iN of . . J-. Arabi 1. ill M rl of . - • f- 

chief plants and sraius of . ^7 Ai.ilii i. plato'.aii of .iiid di sett, its poalioii on 

- some of the chief animals of . the elohe ... 

ii uiK.i, t’entr.il. Its physK il fc.iliiri.s, . 7 \ribi 1 J’otr.ie.i, di'^eil -.oiilh of l\ile-.l.ii<- i 

;\11 KU’.\. XUR'l'll, juit of the l.iml \i.iiiia. jil itean of 

l(.nns]l>ere . . .* 1 Aiai'i.ni Sc.i, I'etiMTu Indi.i .nid \ial'i i 

aiiiipod il to Indi ui (Vean . . a ! peuoilii al or monsoon f ui rents oi 1 

-- It- phv- 0 il fo.itmcs, and the iu\i- j Ai.ihs, Afrm.uis, .uea on.iipii-il h\ . ,i 

< o’liiiv of Its livers . 7 . Arafnia .be.i . . !• 

;t-.i.\.i \ '*01 ’ .III 1 tli.iin i_-,0'lio \. la". thn l.m •> "fe i.lli' (" i H’ io"i ; I ' 

tin ail it'T jiai t ot ill mis 1 ) All 'iitii 17 .\m 1 an nil.in! 1 w 'tli 1. < o.'tli I , .m l 1 

- iiuls of . . . . \ii 1: mai 1. w mil'. Ill 

ire. i.i amiu d temiHi.iturc of ViehiptL';", ov.ii'ip' nf llio s.oaiapl" ■! 

- .,1.11 timiia! i.mae of I'miperaiMri m , ti nn , . 1 

-.■’ll! < *' .(mm il rme.* t f ft '!• | \iihip> I ta • I'f 1-! m ’ ei ,l‘.a .>n .1 1 

' I I’.n. I'll the -.iini; p.iMlIel of )..i' ,\i. in • ), c.in, it' o lit’ >11 m 1 niop i ' 

i'll . 1 \ I 


- vjM.ii; .0- -f .tivai! i.i.'a'* of to’e 
; I ifi . i i: 0 iimii d I- tle^rsis > 1 

"'nil " m.' 

- r'. ' 11' 1 o' ill tuiii ' *1 entlujii ik- 

I f j.’ ’ll-. . I f 

1 , • ' 1 t' ‘I *■ Miiia I's I f 

- r.aelniW' .vip.ed l*v Inrl.i-r.iU'.- 

l'. 1 1' . -7 -i A :i. ;.Mi , 

\’, .. I. \ 't;, l'i-.”A’i 

>1 1 \ r'h-l .a A . 

.\- ' r. .y. . ' t.-’ ' n\ M-. i >1. le .m 

A,i .• nt 1 d e I ' 1 ot > jiiUi Afiiea, p n 
if. 

Ai.'l Oil .’a I in I . 

All'll - \)' ite.i ■ 1' . p’ ' lion o’l tlie 
\.i'h - in mil - I • '..a'- of the 
\n;.ira nvci, ii’ , Ml try to tie Venl-.ei. and 
tie, i-Ment of Its luviaalioii t'j heyail 


L.ike liiik.a . ■ . f, 

Arniii ii , ophii al distriLnli'm lyf -(jine 
rjf the ehief . . .29 .iinl jo 

Aid.ir.iiri niMintain in MaJa;;.oear, its 
heiahl . . . , . •) 

il rau^e of t'-mpi lature «Aer the ;;loli>: 2.j 

Is l!i'„ iliff\,ri'iKi: het\\<(.n the iii'-.in 

tempi laturei of the months of Janu.iry 
and July . . _ . . . ?4 

^ontra‘t of tlie, in northern .in<l 

southern liemisjdieres . . . 'j.(. 

Xniiu.'d isotlieriii.d lines, or lines of eipi il 
nie.iti annu.il teiii]i( rnture’ . . a } 

An ta retie ri laion, cold current flowing; out of, 
on .all sides . . . .16 

Antarctic cin le, the lionndary of the .South 
Atlantic . . . .17 


, it-.enui”!'. I 

r.\< 1 ' di.m.r.., i • r 

.’t • wind . of. Il i\ I ,1 ll'on O"!! ( il ll.l' t' ’ 

t .Vntii Vim. ri' 1. ii ill \M'tiil> wind- ol 

7 \.. I’l in .1, hunt • f i 

.1 Ai. ti* I lun.i, /"ih of , i'..’ , 

Vi.tie fl .1.1, o m 1 f . 7 ml 

' \i' I t f .Vt’ •n(;< ( K I Ml. 'iiiii II oMi , 7 

lAi'ii'fin ' hi 'Ii .11 fin Hull II I !i ;■> 'lid ■ 
f ' Aie.i. I ■nipit iliV' , I r the livi 1 \ 11. 1 I 

' til' .‘.Olll I'l 

f' .\i i h NV 1 1 ’^ I i, ill I liiL '' w tl 11 o'l! I I 1 
I'j 1 tie' .Viahi.ei Ih .' It . 

1 Ark. Ill i.iiv:!. ilrii aUii oftle. Mis-i .ippi, 

, .1 n.iMf, d iiil\ . . 7 

f ! .\ri W'looi. are.is vvii'.n 1 he llv aiown '7and ' . 

.1 ' .V-' .e-iioii I'-I.ui 1 , oi'.i o' d'l. -niininls of .1 

8 1 pnd/djle Soiilli Atl.i.’itie pl.ite.iii 111 mid 

! oee.tn . . 17 

} ASIA, p.irt of lln kind Iieniis])lnie . 

! -- i.djlc lam' of, Uijio ilum on the i;lolii' 

it- pnv -.ii.a! ft .iliiH . . . .ind (i 

aic it t.dile l.ii.'l of . <■ 

Its river sy-iteiii-. .iinl ilr.iina'ae 13 .nel 
-wind-, hlottiie; into 111 'iimimr .ind 
out of in w Intel 

— - v.irialenis of aiiim.d raiine of 

peratnre on the aiimi.d isolheini o 
uicro.-aiiK . . . „ 

gieat ;iiinual r.int'c of leiiiper.il lire in 

nation ' of annu.d i.ina«- of teiii- 
peralnre on the s.iine ji.ii.dlel of l.ilitiide 
in . . . . . -21 

— the lu a of, disliulu d Iiy eattliiiii.ike.i 

ehief plants and gr.iiiis of . . .iS 

- - some of the tliief .iinm.ils of . . ;o 

Ana and Africa, antipodal to South I’.uilic a 
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Xsia Alliiru', jil.ilc:i nf . o 

V^i i Miii'tr, its In Ills . . IS 

\M.ltll, llDIl, lllllll if . 5'J 

\ssiml)oine, river . . . .7 

Vl.ii .iiM.i Villi .uin, in tlic Andes H'divi.i . li 
At.tcaniJ, S.tlin t de, ;i s.ill deserl in the 
Andes ijf IhilivLi . 8 


\lb.ir.i river, .1 lidjiitary of tlie Nile . 9 

\t( h;i, one of tin; Aleutian IsKmds . 7 

Athaliasra, l^ake, in the wonded rei;iijn of 
North America . . . .7 

\th:iliasca, ilvcr . . . • 7 ' 

Alhahasr.ins, American .Mon^ojlians, .irea j 
occupied hy . . . • 3* 

AT'hAN'l’IC orKAN, antipodal to Aus- 1 
tralia . . . . a ■ 

— elUe of ])laleau of nriti-.h Isles in le 1 

Hiiiils of . . 1” ■ 

its currents . 15 ' 

river, draining; to . . 15 j 

Its li.isin, ileplhs, hei^^ht^ in land of 

liasin, routes aiioss, rneis diainiiitc to, 
limits of 1(0 m, limits of traltn in, lihr 
tiMUV in, so( tioiis ai ross, area of 17 

winds of . . 

-- -■ mean aimu.il tempciatiirc of, more 

I i|n d than that of the land . 

- small rail”'* of tempi ratine in the •} 
-the area of isimh is distuilnd hy 
eaith(|uakcs . . . C5 

limits of sperm and ii;ht uhale 

liround in . . '9 and 50 

\tl.inti(. NoTth, nil nl ir storms of the a? 

\tlanii<, si ipeiifNoitli AmciKa. the 7 

\ll.uitic Soiitli, ( old current . 15 

Atlantic, diamat;e of Scot'and ami Inland 
to . . . 19 and JO 


JAr/i 

Atlantic, direct drainap;e of the we‘t coasts 
of Inn 0)10 to the ... /i 

Allantika, Mount, in Central Africa, its elc- 
\ ition . . 9 

Allas .Mountains, their elevation 9 

in North Africa . . .id 

Atralo River, in north of South Ameiii a, Ly 
which a c.an.al is propo sed to unite the 
Atlantic and Pacific Occ.ins . 7 

AUSTRALIA, antipodal to Atlantic Oce-m e 

the greatest extent of land in the 

w.itcr hemisphere . . .2 

plains of, their position on the globe 3 

the smallest continent or tlie greate't 

island, its moimtaiiis and jiluns, fertile 
outer licit, and desert interior . i > 

wind, of . . . 22 

mean annual tcniperatu’-e of , _ . 

inniial range of temper I'me m , 2^ 

- -- the area of. (li-.lurbe'l bv enrthqi'ake , es 
areas of subsjdi lu <* m ar , i.- 1 


chief plants and .;MlIl^ of : 

some of the ( hu f amm ds ' f . 

Au-tialian Alps 

Australian, Kast, current . 1 

North, t.rble-land of 

Australian, S'. nth, I mieiiL , i 

Australian, West, ( •nil lit . . . i 

Ausli.ihan narmallaii li' twin-l 
Australian pl.iius 
Australians, Oceanic M.mgoluiiis 
\von, South, ii\t r, aiea of ba m .an I length 
m s.aitliein dr linage of I n;land 
A/ores, fsl uids, tin I nliaiiiaiiiig p nm . of 
the plateau m X..11I1 Alkiiilic -ea-bed 

volc.mu 

A/ov, .Se.i of, '-hallux/ 


B 


Pi WLPiP.CK, luins of, at the w.aler-pailmg 
in the valley of C'ential S\n.i . . 1 

Piabelm.indeb, Stiail of, m the enlranee to 
the Red Sea 

Baffin's ll.iv, between Amci ica and f’lieeiil.uid 
— an Amu I iiilf of the AlLintic , ’ 
Its cinrenls 
winds of 

r>ali.ima Islands, luxv 1 oril llals 
IJ.ihr el-da/.il, one of the he.id-waters of 
tlie Nile . 

liabr means a laki* in .Sj n i . 

IJalu-el Afi ibeh, one nf llu ivi diy lake.s in 
the pl.iiiis of 1 ).im isi Ms , 

Ikiikal Lake, in L'enii.il .\ -ia, its elevation 
Ikikcr numntam 

H.ileaiic Lies, on a subinarmc pcniu'-ula 
I’alk.in moimt.mis 
I’lalk.isli L.ikc. in C’ciilial Asi i 
Paloiuia, Afiii.iiis, ari 1 ocmpied b\ 

Baltic river s\.-um-. a siddivi-iou of ilio 
Atl.uitic ill. linage of Kiiiope 


ll.allic Sea, in lebuuiii to Pm.ipe md Asia 

a branch of t’ e Nmlli .\i’ nil'' . 1 

Baltic, subsiding .uea of ilie . . : 

Vial/ is River, in Mexico 
Banda Sea . . . . : 

B inks of Newfoundland 
Biliks' L.ind, put of the .Vict c Anieiicau 
mclnpelago 

Ikinii River, area of bc-m .oul length, m 
noitheiu syMem of liiland 
Ban .1. plateau of, in North .\lnca 
B. iib.iiy, pliteau of, it. height 
B 11 coo river 

^ B. ulcy. limits of the giowth of ,”.1 

1 Bi.iroi/ev.dlcy in South. \fiu i, itsaneKiii I ik., 

' Pi.uien giouiuls in Arctic .V’neru i 
j B.mier iccf (xf * -ir.il . 

I Ikiiiow- Po -It, the most n nllieily point ol 
; 'the .\mciican contmoiu . 

I Baiioxv River, area of hisiii .uul Uiigiii oi 
j sonihein syste’in of I'ol.md 
Basin of the Atlantic, its heights and depths 



SAS 


Amlyikal Lidex. 


CAM 


j ISltip 

Basin of Lake Tchad in Central Afriai, Blackwater River, area of basin, and length 
inland, its elevation . . .9 in soulhein system of Ireland 

Basin of Alediterranean, its heights and Blackwater River, area of basin, and length 
depths . . . . . iS in eastern drainage of England . . ao 

Basin, the Great, in North American table- Blanca, l*icii, in Central America, its cleva- 
land , . . . .7 tion . . . . .7 

Ray, examples of the geographical term . i Blue Nilc^ a tributary of the Nile from 
Ray of Biscay, its depths . . iS Abyssinia . . . .0 

Ray of Panama . . . .7 Blue Mountains of Australia . . 10 

Rear Island, in the Arctic Sea . .0 Rog of Allen, the greatest extent of bog land 

Bear Lake, Great, In Arctic America , in Irelaiul, between the eastern and 

Bears, Polar, southern limits of . 29 and 30 cential plains . . . . X2 

Bears, Grizzly, American . . • 29 • P.olor Tagh Mountains, their elevation 6 

Beaufort Bank in North Atlantic . . 17 j Bolhia, Andes t»f ... 8 

Beauly River, area of h.ism and length of, in | Jkdson clc Massina, desert of . 7 

eastern drainage of Scotl.ind . . 19 j Bma, cold blasts from the mountains 

Beaver, limits of . . 29 and ^ Norihein Adriatic . . 18 

Bcchuanas, Kaffir Africans, area occupied by 31 Borneo Island, its physical features 10 

Behring Sea, between North- Eastcui Ast.i j wind > of 

and America . . . . 0 1 Bo^jhorus, Strait of . . t8 

periodical ciurents in . . 10 ' Bouvet, in Smith All n tic . 

Behring Strait, between America and I Boyne River, arc.i 01 barin, and length, in 
A'Nia .... d and 7 eastern system of Ireland . . 

Beni river, one of the tributaries of the Bicad-fruit tree, area where chiefly 
Madeira ... .8 grown . . .27 and 28 

Beirut . . , . .13 Brazil current . . .15 

Bengal, Bay of . .0 Biazil, Mountains of, their po.sition on the 

Ben Macl)hui, the second point of the globe ami their elevation , 4 and 8 

British Isles in height , . . ii Bra/ilianh, American Mongolians, arcaoc- 

Ben Nevi.s, the highest point of the Gi.im- ; i npied by . . . .31 

pian moimtain.>, and of tin- British Isles xi , Bii'-tol B.iy, m Noith-West America . 7 

Benin de Soli, a warm east wiml of the . Bntain, section of . . . 1 

Tyrheiinian Sea .... i ' Biiiish Isles, the centre of the land hemi 
Benue River of Webt Africa, Iributaiy to the \ .‘■phcrc ..... 2 

Niger . . . . .9 in relation to Europe and Asia S 

Bermudas Islands, olF the oast coast of their physical features and those of 

America . . . . . 7 j the sea plateau on which they stand 

a mountain in the Albntic sea-bed . 17 i and 12 

Bight, Great Australian . . . lo ! their temperature in January and 

Biscay, Bay of . , . • 5 I July .... 12 

Bitter Lakes, who e b.isjn, forincrly below [ - — their geology . .14 

the sea level, was filled np in construct- - — on a plateau extending into the Atlan- 
ing the .Suez canal, by w ater from the tic sea-bed . . . .17 

Mediterranean . . . - hy drography of ; river basins of and 

Black Sea, in relation to Europe and Asia . ihcir areas and Icngtlis ; rainfall of ; fall 

-an inner Mediterranean Sea of the of rivers in; water-i>artings> of 19 and 20 

Atlantic . . . , .17 — — westerly winds of . . . 22 

its depths and current.s . .18 mean annual temperature of .23 

river system, a subdivision of the annual range of temperature in . 24 

Atlantic drainage of Europe . . 21 . in an eart hquake region . . 25 

Black Mountain, the summit of the Allegha- ' Brown, Mount, its elevation . 7 

nie.s, its elevation . . .71 Burdakin River, in Australia . .10 

Black Mountain, or Sudah, in the Sahara . 9 ; Burmese Mongolians, area occupied by .31 


C 

CACAO, areas where chiefly jiroduced 278: 28 Calms of Cancer and Capricorn, . . 22 

Cainozoic, or tertiary formation in Biitish C;dms, equatorial . _ . . .22 

^ Isles . . . . .14 Camaroon Mountains, in West Africa, their 

Cairo, at the head of Nile delta . . 13 elevation . . . . .9 

Calcutta, winds of . . . .22 Cambrian Mountains, the chief highland of 

California, Lower, peninsula of, and its ele- South Britain . . . .12 

ration . . .7 — geological formation of . .14 



CAM 
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COB 


7 


Camel, limits of the . . 30 

Camphor, area where chiefly produced . 
Campos Parcels, sandy desert at the head- 
wjiters of the Tapajos . . .8 

Canadian River, a tributary of the Missis- 
sippi 7 

Canal of Suez . . .13 

Canary Islands, in relation to Africa . 9 

on a submarine extension of Africa . 17 

Cancer, calms of . . . .22 

Caoutchouc, area where chiefly jiroduccd . 27 
Cape Agulhaz, the southmost pf)int of Africa 9 
Cape Blanco, in Western America . • 7 I 

Cape Carmel, the highest oil Syrian coast 13 ! 
Cape Catochc, in Yucatan . . -71 

C’ape Cod 

Cape Colony, yjhyslcal features of . ^ 

w’inds of ... . 2x' 

mean annual temperature of . . 23 

t ’ape Comoro, the south point if India . 0 
Capo, examples of the geographical term . i 
Cape Farewell, the south point of (Green- 
land . . . . .7 

in the same latitude as the Shetland 

1 slands or St Petersburg . . 21 

Cape of (lood Hope 

Cape Horn, cold current . . . ro 

Cape Horn, the south point of South Ame- 
rica, 8 ; meridian of, the boundary of the 
South Atlantic . .17 

Cape ITattcras . . .7 

Cape Leuuwin, the soulh-we-t corner of 
Australia . . . . • 

Cape Ijopalka, the south point of the penin- 
sula of Kiuntchntka . . . ^) 

(’ape Mendocino . . . .7 

Cape Severo (North), the most northerl}’ 
point of the mainland of Asia . . 6 

Oipe St Lucas, the south point of the penin- 
sula of California . . ^ . .7 

Cape Verd, the westernmost point of Africa 9 
Cape Verd Islands, on a submarine extension 
of the African continent . . .17 

Cape Wrath, the north-west corner of Britain ii 
Cape York, the northernmost point of Aus- 
tralia . . . . lO 

Capricorn, calms of . . . - 22 

Carrantuohill, the highest mountain of Ire- 
land, in the south-west . . .12 

Carmel, Cape, terminating Mount Carmel . 13 
Caroline Islands, in the North Pacific . lo 
Caribbean Sea, its relation to South America 8 
- warm currents in 

a .semi-mediterranean branch of the 

North Atlantic, and its depths . _ . 

Carihs, American Moiigoliaii.s, area occupied 

Carpathian Mountains . . . 5 

Carpentaria, (Gulf of, in^North Australia . 10 
Cassava, area W’herc chiefly grown 
Casai River, in South Africa 
C.a.siquiarc River, uniting the Rio Negro and 
the Orinoco .... 
Caspian Sea, its depression below sea level . 
Caspian Sea, an inland sea with no outlet . 


Castile, table-land of, its elevation . . 5 

Cataracts of the Nile, their positions. . 9 

Caucasian.s, Mongolians, area occupied by , 31 

(Caucasus Mountains, their elevation . 5 

Central America, physical features of . 7 

Central Highlands, the highlands of the 
Grampian Mountains in Scotland . 11 
Central i>Iatcau of England continues the 
heights of the pcnninc chain to the 
valley of the Thames in the south . 12 

geological formation of . .14 

Centre of the land hemisphere, in St George’s 
Channel 

(’eylon Island, Its physical features 
Chaco, el gran, desert, its position on the 
globe 

— in South Amcric.. . , . - 

Chacos, American Mongolians, area occu- 
pied by . . ' . . .31 

Channel, example of the geographical term i 
Channel, Kngli'-li, lU tUpih>. . . .12 

Channel, Kennedy, in north-west of Grccn- 
' land . . . . .7 

Channel of Florida . . .7 

Charybdis, rock of, in Strait of Messina, 
artoon to map 

Cheshire, plain of, the lowland on the\vc‘.t- 
ern side of England, between the (,’ani- 
bii.m inoimt.uns and the pcnninc i.l).iiii u 
Cheviot Hills, form the union of theiKiiniue 
chain of England with that of tlic 
southcni u])!aniU of Scotland . .it 

gcobigical fonn.ition of . .1; 

Chief animals, gcogiaphical di tribution of 
some of the . . . rc) and 30 

C’liigmct Mountains, the turning ct the 
western range of North America . 7 
Chilians, American Mongoliai..s, area occu- 
pied by . . . . .31 

(..h’h, Andes of . . . 8 

C^hiloc, Island . . . .8 

Clumborazo Mountain, in the Andes of 
Quito, its height . . .8 

Chimpanzee, limits of . .30 

China, monsoon winds of . . 22 

C'hiiia Sea . . . .6 

it!, currents . . . .16 

tj’phoon hurricanes of . . 22 

area of subsidence in . . .26 

China, plain of . . . .6 

Chinese Mongolians, area occupied by ^ . 31 
(Tiiriqui Mountain, in Central America, its 
elevation . . . . .7 

Chiquitos, American Mongolians, area oc- 
cupied by . . . .31 

Chupat River, in Patagonia . .8 

(.areular storms, rotation of, and limits of ^ 

I Clyde River, area of its basin and length, in 
• wcbtcrn drainage of Scotland . . 19 

Cooper, creek and delta to Lake Eyre 
Coal, distribution of, in Britibh Isles . 14 

Cnan/A River, in West Africa . .9 

Coast desert of Makraii, in Persia . . 5 

Coburg peninsula, in North Australia . 10 
Cocoa nut, areas w'hcre grown . 27 and 28 
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Code Syria, valley and plain of .13 

Coffee, areas where chiefly grown . 27 and 28 
Coldest part of the lines of equal annual 
range is in the oceans . . . 

Coldest regions of the globe on an average 
of the year . . .23 

t 'alifornia, Gulf of . . _ . .7 

Colorado River, to Gulf of Mexico . 7 

Colorado River, to Gulf of California . 7 
Colorado River in Patagonia • ® ' 

Cotton, areas where chiefly grown . 27 and 28 
Columbia River in Western America . 7 
Compass Berg Mountain, the highest in 
Cape Colony . . . . * 

Comoro Island, between Africa and Mada- 
gascar » 

Confluence, illustration of the geographical 
term . , . • ^ 

Conan River, area of basin and length of, in 
eastern drainage Scotland . . 19 

t'ongo River and Falls . . .9 

Conical projection, specimens of a . 13, 14 

Continental drainage areas, rivers not reach- 
ing the sea . . .15 J^ud 16 

Continental river system of Europe and 
Asia, drainage of part of FiUropc to . 21 
Contours, illustration of the meaning of, i ; 
lines passing round the land and .sea-bed 
at equal heights and depths . . t 

Copiapo, volcano, a mountain in the Andc.s 
of Chili .... 8 


Copts, Africans, area occupied by . .31 

Coral Sea of Pacific . . , .10 

Coral, where found in Mediterranean . 18 
Corcovado Mountain, in the Southern Andes 8 
Cordier, thicknc.ss of earth's crust accord- 
ing to . 

Corea, peninsula of, its physical features 
Cork, areas where chiefly grown 
Cornish heights, the termination of the 
western heights of South England, 

^ geological formation of . .14 

Corsica and Sardinia Island.s, on a sub- 
marine peninsula . . .18 

Cotopaxi Mountain, in the Andes of Quito, 
its height . . . . .8 

Cotswold Hills, separate the valley of the 
Thames from that of the Severn . 12 
Crimea, peninsula of . . . . i8 

tViLst of the earth, its probable thickness . 25 
Culm Island, the largest of the West Indies, 
its elevation . . . .7 

Cuba, enclosing the ^ailf of Mexico . 17 
Cumbrian Mountains, a group to the west 
of the Pennine chain, containing the 
highest mountain in England . . ti 

('iincnc River, in South Africa . . 9 

Currents of tlie Mediterranean, specially . 18 
(.'ntch. Run of, in India 
Cu/co, knot of, in the Andes of Peru 
Cylindric.il projection of the .sphere, Gal! 
Cyprus Island 


D 


DAL, River, in Sweden, dr.iins to tlic Baltic 21 
1 )amascus, plain of . .13 

Damietta, at the mouth of one of the main 
branches of the Nile . . .13 

Danube, River, it.' navigability, 5 ; drains to 
the Black Sea . . .21 

Dardanelles, Strait of . . .18 

l^arling Downs, in Eastern Australia 10 

Darling, River . . . 10 

Dartmoor, the chief part of the western 
moorlands of South England 12 

Dartmoor, geological formation of . 14 

Dates, area where chiefly grown . . 28 

Davis Strait, between America and Greenland 3 
a gulf of the Atlantic Ocean . .17 

Dead Sea, sectional view of its surface IjcIow' 
the level of the Mediterranean . , 1 

Dead Sea, 1298 feet below Mediterranean, 
the lowest depression of the Ghor . 13 
Deccan, plateau of the, its position on the 
globe, 3 ; its elevation . . . * ^ 

Dee, River, area of basin of and length in 
ea.stcrn drainage of Scotland . . 19 

Dee, River, area of basin and length in wes- 
tern drainage of England . . 20 

Deepest region of the Atlantic 
Dclagoa Bay, in South-East Africa 
Delta, examples of the geographical term . 1 

Delta of the Ganges . . ^> I 


Delta of the Nile, its lowness compared with 
heights of Syria . . . .13 

Its place in the Mediterranean . 18 

Demavend, Mount, its elevation . . 5 

— volcano of 

Dcmbca, or Tzana, T.ake, on the plateau of 
Aliyssinia, at the heail of the Blue Nile 9 
DenijKj, Mount, in Sumatra . . 10 

Derryveagh Mountains, the north-west cn- 
clfising heights of 1 reland . . 1 1 

Desert of Arabia . . .5 

Desert of Bol.srjii dc Mapina 
Desert, cast of the Lower Nile . . 9 

Desert of Gobi, on tlie table-land of Asia . 6 

Desert of tlie Grand Karroo in C.ipe Colony 9 
Desert, Great or Sahara, in North Africa . 
Desert of India, the Thur . 

Desert of Kalahari, in South Africa 
Desert of Makrari, on the coast of Persia . 
Desert of Persia .... 
Desert of the Puna, or Dcspoblado, in the 
Central Andes . . . .8 

Desert, Sandy, of South-West African coast 9 
Desert, the shingle, of Patagonia . . 8 

Desert, the Lilly an, part of below sea level . 9 
1 )escrt of F.l Gran Chaco . . 4 and 8 

Deserts, belt of, above 20® N. lat, and be- 
tween 20* and 30® of .S. lat, 3 and 4 ; no 
deserts in equatorial regions . 3 and .1 
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Hese’ t of the Thiir, its position on the globe 3 
DeFire, River, in Tatagonia . . .8 

Uespoblado, or Puna, a desert region of the 
Central Andes . .8 

Depression of the Caspian Sea . 5 

Depression in the Libyan Desert, . . 9 

Depression of the Dead Sea . . .13 

Depths of the Eastern Mediterranean sca-bed; 
steep off the high coast of Syria, but 
shallow outside me low delta of the Nile 13 
Depths of the Atlantic . .17 

Depths of Mediterranean . . .18 

Dilolo, lake on the water shed of South 
Africa, its elevation . . .9 

Distribution of forests . .27 and 28 

Distribution, geographical, of some of the 
chief animals . . .29 and 30 

Dnieper River, drains to Black Sea . 21 
Dogger Bank, in North Sea . . 12 

Don River, of Russia . . .5 


Don River, area of basin of, and length, in 
eastern drajnagc of Scotland . . 19 

Don River, drains to Black Sea . .21 

Double River, illustration of the geographi- 
cal term . . z 

Douro River, drains directly to the Atlantic 21 
Doveran River, area and basin of, and length 
in eastern drainage of Scotland . 19 
Downs of Australia . . . .10 

Downs, North and South, of England, the 
outer heights of the southern plateau of 
the weald . .12 

Drainage of British Isles . , • *9 :^nd 20 

Drakenoerg M ountains, in South-East Africa, 
their elevation^ . . . .9 

Drift icc, limits of in Atlantic Ocean . 17 
Dublin, on the east side of the eastern plain 
of Ireland . . . .12 

Dwina River, drains to Arctic Ocean . 21 

Dwina River, drains to Baltic Sea . . 2x 


E 


EARTH, thickness of its crust, 23 ; unequal 
distribution of land and w.iter on ita 
.surface, 2 ; poles of volcanic disturb 
ance in . . . . 25 and 26 

Earth, perspective view of, as if seen from 
one of the other planets . 3 and 4 

Earthquakes, the area of the earth’s surface 
subject to . . .25 and 26 

East India Islands, periodical currents 
among . . . . . t6 

East Indies, antipodal to South America . 2 

their position with respect to Asia . 6 

their physical features . 10 

— mean annual temperature of , .23 

chief proilucts of . . ,28 

Eastern moorlands of England, lower 
heights between the plain of York 
and the coast . . . . ii 

l*]astem plain of England, an undulating 
country extending from the Fen district 
to the valley of the Thames .12 

- geolo^cal formation of 
ICbal Mountain 

l^bony, areas where chiefly grown . 

ICbro River, drains to Mediterranean 
Eden River, area of basin and length, 111 
western drainage of England . 
Edinburgh, in the eastern part of the low- 
lands of Scotland . .IT 

El Gran Chaco Desert . . 4 and 8 

Ellice Islands, in South Pacific . 10 

Elba Mountain, on west co.ist of Reel Sea . 9 
Elbe River, drains directly to the Atlantic 21 
Elburz Mountain, the summit of the Cau- 
casus . . ^ ; . -5 

Elephant and rhinoceros, limits of , ^ .30 

Elic de Beaumont, thicKucss of earth’s crust 
.according to ... . 

English Channel, its depths . 

drainage of England to 


28 


19 


25 


Equatorial calms . . . .22 

Equatorial current . . . .15 

countcr-currcnt of Pacific . . 16 

— countcr-currcnt of Indian Ocean . 15 

current. North, of Atlantic . . 15 

current, South, of Atlantic . 15 

North, current of Pacific . 16 

- -- South, current of Pacific . 16 

- South, current of Indian Ocean j 5 

Erebus volcano, height and position . 26 
Erie Lake, its elevation . . .7 

Erne River, area of basin, and length, in 

western drainage of Ireland . . 20 

Esk River, area of basin and length in west- 
ern drainage of .Scotland . . 19 

E 'Coba del Cielo, north-west wind of the 
Western Mediterranean . 

Esdraclon, plain of, cutting into the West 
Jordan plateau . . . .13 

Eskimos, American Mongolians, area oc- 
cupied by . . . .31 

Estuary, e.xamplc of the geographical term 1 
Etesian gales, north-easterly Asiatic winds 
in the /Egean _ . . . .18 

Etna, volcano of, height and position 25 and 26 
Euphrates and Tigris rivers and valley . 5 
Europe, Asi.i, and Africa, antipodal to South 
Pacific .... 
EUROPE, in the land hcniisphere . 

some of the chief animals of . . 3 

- its physical features . . 5 and 6 

- southern, in relation to Africa . 9 

• its river system and drainage . 15 

- the greatest part of drains to Atlantic 17 

river sy^stem of . . .21 

winds of . . . .22 

- mean annual temperature of . . 23 

. - .'iimu.il range of temperature in . 24 

— the area of, disturbed by eartliquakcs 25 

chief plants and grains of , , /s 
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Map I Map 

Europe, area of, occupiedfby Indo-Europeans 31 Kxmoor, geological formation of . 14 

European plain, great . . . 5 I Exe River, area of b:isin, and length in 

E)xmoor, part ofthc south-western moorlands j southern drainage of England . . 20 

of England . . . . 12 I Eyre Like salt swamp, in Australia . 10 


F 

FAIRWEATHER Mountain, its elevation 7 Flora, zones of . , . 27 and 28 

Fall of rivers in British Isles . . 20 Florida, Channel of . . . .7 

Falkland Islands, off the coast of South Florida, its marshes . . .7 

America . . . S Fl<»ris, one of the Lesser Sunda Island^ . i ' 

on a submarine platc.ai . 17 Fohn, the warm African winter wind in the 

Farewell, Cape, the south point of Oreeiilind Alps . . . . ,18 

Fiiroc Islands, between Britain and Iceland 5 ^orc^t'., gO'^grapliical tlisiribution of 
Feale River, area of basin, and length in great . . . ^7 and ;.’8 

western drainage of Ireland . . 20 Foriinwa Islaml, its physical fc.iturcs (1 

Fellatah*:, the dominant negro r.acc of Central at the turning point of the Japan 

Africa, area occupied by . current . \ . , .16 

Fernando Po, island in Gulf of Guinea . 17 Forth Kittr. ;iie.» ' l basin of, and length, ii 
/•en t/Mrict of h’ligl.ind, a III, ir-,Iiy tlistrict ea-.U rn dr.xin.ig,, of S» il. ni’ / i.^ 

at the mouth of the Well.ind, Ven and Foyle Rner, area of I-asm and length, in 
Great Ouse Rivers, redann d liom tin. ’ norihcin drainage of Ireland . nj 

sea, and drained by numerous canals i? France, plain of . . . . r 

geological formation of , . ij 1 'riser Ri\cr ... .7 

Fertile belt, the, of British America, with .1 Ficcmont s Peake in Rocky Mountains, its 
rich soil and luxuriant vegetation 7 elevation . . 7 

Fertile valley, great, of Central iVsia o Fioshwatcr canal from the Nile at Cairo to 

t igs, area where chiefly grown . 20 Ismailia and Suw . . . 

Lji, or Viti Llands, m South Pacific lo Friendly Tdands m South Pacific . .10 

Finns, Mongolians, area occupied by 11 I usi Yami, an cvtincl lolcanie mountain of 

Flax, areas where chiefly cultivated japan, its elevation . . 6 and af> 

h’linders range . . . .to 


G 


GABOON River, in West Africa . . -j 

Gall's new projeetion of the .sphere on u 
cylinder, distorting the form of the con- 
tinents less than that of Mercator, and 
giving more importance to the eipiatorial 
and temjierale region of the globe, i-^ 
used in map . .22 

Galapagos Islands, position relative to South 
America . . .8 

Galilee, platc.aii of, part of the west Jordan 
plateau . . . . .13 

Galilee, Sea of, in the Jordan valley . 13 
Galway, Mountains of . . . 1.' 

Galway River, area of its ba.sin and its length 
in the western drainage of Ireland "o 
Gambia River, in West Africa 0 

Ganges River, and plain of the b 

Garonne River, drains directly to the Atlantic 21 
Gascoyne River . . . xo 

Geographical distribution of some of the 
chief animals . . .29 and 30 


Geographical terms, illustrations of . .1 

Geolo^ of British Isles . .14 

Georgia, South, Islands, in the South 
Atlantic . .17 


Cicrizim Mountain . . . .13 

flhauts, Western, Mountains . . b 

Ghor, Kl, the deiire^sion of the Jordan 
valley, between the Sea of Tibenas and 
the Dead Sea, the lowest uncovered land 
on the surface of the globe, and the 
central part of the great valley of Syria jj 
C.ibraltar, Strait of, its depths and currents 18 


Gila River, in Western America . . 7 

( filbert Islands, in Pacific, near the equator 10 
( IirafTc, limits of, in Africa . . .30 

tilasgow, in the west of the lowlands of Scot- 
land, in the valley of the Clyde . 1 r 

Glen, in Scotland, me.'ins a narrow valley en- 
closed hy mountains . . .11 

Glcnmorc, the Great Glen of Scotland, which 
crosses it from north-east to south-west, 
and contains several long lakes, united 
by the Caledonian Canal . . xi 

Globular projection, .specimens of parts of 
the world, on a . 5 to 10 

Good Hope, Cape of . y 

Caijc of, m South Atlantic . . 17 

Gobi, Desert of, on the table-land of Asia . b 

Godavery River ... 0 



GOK 


Analytical Index. 


HON 


II 


Map 

G6k Su River, its gorj^e in the Taurus . 13 
Gorilla, limits of . . . .30 

Gough Island, on a probable elevation in the 
South Atlantic . , . .17 

Graham Island, ^sition of former volcano of 18 
Graham Land, in the south-west comer of 
the Atlantic, extending into the Antarc- 
tic region . . 0. .17 

Grampian Mountains, the highest range of I 
the British Isles . . . n 

Grampian Mountains, geological formation 
of ..... 14 

Gran Sasso (Mount), in the Apennines . 5 
Grand Karroo, desert in Cape Colony . 9 
Grains and plants, distribution of some of the 
chief . . . .77 and i*8 

Green River, the upper course of the C'olorado 7 
Greenland, in relation to Kuropc and Asia j 

its po.sition relative to .America . 7 

East, cold current . . .15 

sea of ... .17 

its position relative to Europe . 21 

winds of . . . .22 

subsiding area of . . .25 

Great Basin in the North American table- 
land . . . . .7 

Great Desert, or Sahara in North Africa . 9 
Great South African plateau, it elevations . 9 
Groat Ouse River, area of basin and length, in 
eastern drainage of England . .20 

Great plain of Europe, its position on the 
globe . . . . . 

Gregalc, the Asiatic cold north-ca«t wnd in 
the Tyrhcnnlan Sea 

Grizzly bear, limit of, in North America 
Guadiana River, drains directly to the 
Atlantic 


Gaudalquiver River, drains directly to the 
Atlantic ... .21 

Guadalupe Island, off the west of California 7 
Guapure River, one of the tributaries of Uie 
Madeira . . . . .8 

Guarani, or Tiipi, American Mongolians, area 
occupied by . . . .31 

Guatemala, table-land of, its elevation 
Guaviare River, a tributary of the Orinoco . 
Guinea, Gulf pf, its depths . . 17 

Gulf, illustration of the geographical ta 
Gulf of Adalia, it.s depths . . .13 

Gulf of Anadir, in north-eastern Asia . 6 

Gulf of Akaha, in the south of the great 
valley of Syria . . .13 

Gulf of California . . .7 

Gulf i>f Guinea, the greatest inlet into the 
African continent . .9 

Gulf of IIondura.s . . . .7 

(julf of Mexico, an inlet into the American 
continent . . . . .7 

warm currents in . . .15 

a Mediterranean branch sea of the 

xVtlantic Ocean, its depths . . 17 

Gulf slope of North America, the . . 7 

Gulf of St I^awrence, within the island of 
Newfoundland . . . .7 

Gulf Stream, warm current, its direction and 
rate . . . .15 

warm drift current of the . 15 

(iulf of Suez, a branch of the Red Sea . 13 

Cbxtn, areas where chiefly produced . 28 

( «uinca current, a counter equatorial . 9 

(iiunca, Gulf of, tliu greatest inlet into the 
African continent . . .9 

I Gutta-Percha, area where chiefly produced 28 


H 


HADDINGTON, Mount, in South Shet- 
land, its elevation 
Hainan Island _ 

Haines River, in East Africa 
Haiti Island, or St Domingo, its elevations 
Haleb, Aleppo 
Hamah, valley of . 

Hanuattan, hot wind in Africa 
Harmattan, so called, of Australia . 

Hauran, IMount, the summit of the cast 
Jordan plateau .... 
Hayti Island, enclosing the Gulf of Mexico 
and Caribbean Sea . . .17 

Hebron, the summit of the west Jordan 
plateau . _ . . . .13 

Hebrides, geological formation of the . 14 

Hecla, Mountain in Iceland . . 5 

active volcano of, height and posi- 
tion . . . .25 and 20 

Hemisphere.s, the Eastern and Western, in 
perspective . . .3 and 4 

Hemisphere, containing the greatest amount 
ofland . .2 


Hemisphere, containing the greatest amount 

5 of water . . . . .2 

6 Hemp, area where chiefly cultivated . 2S 
9 llcrinoii, Mount, the .summit of the Anti- 

7 Lebanon . . . . .13 

13 Highlands, Northern, the part of Scotland 

13 north of the line of Glenmorc . .it 
22 Highlands of Scotland, northern, geological 

formation of . . . .‘14 

Highlands, Southern, the uplands which rise 
between the lowlands and the valley of 
the Solway . . . .11 

Highlands, Southern, of Scotland, geologi- 
cal formation of . . . .14 

Highlands, the Mountain regions of Scoll.ind ii 
Himalaya Mountains, their elevation 6 

Himalaya Mountains, their position on the 
globe . . . . .3 

Hindoo Koosli ^lountains, their elevation . 6 
Hippopotamus, limits pf . . .30 

Hb or Kiang, means river in China . 6 
Hoang Ho Jriver) in China, its navigability 6 
Honduras, Gulf of . . . ,7 
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Ma/> 

Hood, Mount, its elevation . . .7 

Hooker Mount, its elevation, probably the 
highest in the Rocky Moimtains 
Hops, area where chiefly cultivated . 28 

Hopkins, thickness of earth’s crust, accord* 
ingto , . . . . 25 

Horse latitudes, in Atlantic . . .22 

Hotham Mountain, the highest point of Aus- 
tralia . . . . .10 

Hottentots, Africans, area occupied by . 31 
Hudson Hay, a great inlet into North 
America . . . . .7 

a Mediterranean branch of the North 

Atlantic . . . . .17 


Maf> 


Hudson Bay, calms and variable winds of . 23 
Hurnber River, area of basin of, and length 
in eastern drainage of Kngland . so 

Humboldt Mountain, in Tasmania . . 10 

Humboldt, thickness of earth’s crust, ac- 
cording to . . . .25 

Hungarian Mongolians, area occupied by . 31 
Hungarian plain . . . .5 

Hurricanes, limits of, and direction . . sj 

Huron Lake, its elevation . . .7 

Hulch, a reedy lake at the head of the 
Jordan depression . . ,13 

Hwang Ho (river) in China . . .6 

Hydrography of the British Isles . 19 and 20 


I 


ICE, drift, limits of in Atlantic . . 17 

Ice, pack, Inniu of in Atlantic, Arctic, and 
Antarctic, regions . . .17 

Ice, pai.k, average limit of, in sea north of 
Europe . . . . .21 

Icebergs, limits of, in Atlantic Ocean 
Iceland, its physical features 

\ the outskirts of the Atlantic 

- fonns a part of the European drainag 
to Atlantic 

northerly and variable >tinds of . 22 

Igneous rocks in the British Isles, distri- 
bution of . . . . .14 

Illustrations of geographical terms . . 1 

Imbatto, alternate day and night bree/O'. 
from the sea and from the land, on Me- 
diterranean coasts and islands . 18 

India, physical features of 6 

monsoon winds of . 22 

disturbed by earthquake^ . 25 

India, plain of, its position on the globe . 3 

Indian Mongolians, area occupied by . 31 
Indian Ocean, antipodal to North America 3 

its relation to Europe and Asia 5 and 6 

rivers draining to . . . 15 

its currents . 15 and 16 

limits of . . .15 and 16 

hurricanes of, their limits and direction 22 

- winds of 

- area of subsidence in . 

areas of, disturbed by earthquakes . 26 

limits of sperm and right whale, 

ground in ... 29 and 30 

Inland sea, example of the geographical term i 
Indigirka River, in North-Eastern Asia . 6 


Indo-Chinese plain, its extent . . 0 

Indrapura Mountain, in Sumatra . . 10 

Indus River and Pla^i of . -5 and 6 

Ionian Se.!, its depth tiid currents . . 18 

Indigo, are.is where chiefly cultivated 27 anc 28 
Indo-Europeans, distribution of in Europe, 
Persia, and North America . . 3T 

Iran, or Persia, plateau of, its position on the 
globe . . . . . i 

Tran, or Persia, plateau of, its elevation 
Ireland, mountains and geological formation 
of . . . . . .14 

plains of 

rivers of . . . 

Irish Sea, its depths .... 

— I — drainage of England and Ireland to ■ 
Irtish River, a tributary of tlie Obi, its navi- 
gability ..... 
Lskandcrun, Gulf of . 

Isle of Man, its heights 

Isle of Wight , . . . .19 

Ish'uul, 'examples of the geographical term . i 
Isin.ailia, the central station on the Suez canal 13 
Isotherms of January and July in British 

Isles . . . . .13 

of January and July in Palestine 13 

of January and July in the Mediter- 
ranean basin . . _ . .18 

Isthmus, examples of the geographical t 

of Panama, its elevation . . ■/ 

of Sue/, Its flatness . . .13 

Itacolumi, Mountain, Brazil, its elevation . 8 
Italy, its heights . . . .18 

Itanil)C, Mount, Brazil, its elevation . 8 

Izalco volcano, in Central America . . 25 


JAPA, or Yafa, on the coast of the plain of 


Palestine . . . .13 

Jamaica Island, its elevation . . 7 

James Bay, a branch of Hudson Bay . 7 

Jan Mayen, island in Arctic Sea, near the 
mean limit of pack ice . . . 17 


Jan Mayen, active volcano of, height and 
position . . . .15 and 26 

January, temperature of the British Isles 
in . . . . 11 and 12 

temperature of Syria in . . . • ^3 

temperature of Mediterranean basin in iS 



JAP — KAF Analytical Index. KWI — ^LAK 13 


Map 

Japan current, the gulf stream of the Pacliic 16 
Japan current drift . . . . x6 

Japan, Sea of .... 6 

Islands, their physical features . 6 

Japan, winds of . . . .22 

Japanese, Mongolians, area occupied by . 31 
Japora Riverj a tributary of the Amazon . 8 
java Island, its physical features . . zo 

near one of the volcanic poles . 26 

Java Sea . 

Jebel, means a mountain in Syria or Lower 
Egypt . . . . .13 

jebcl Hauran, the summit of the cast Jor- 
dan plateau . . . .13 

Jebcl Mutsin, the summit of the Atlas moun- 
tains, its height . . .9 


Map 

Jebel Nusaitich, mountain in Northern Syria 13 
Jerusalem on the west Jordan plateau . 13 
Jihun and Seihun, rivers bounding the plain 
ofTchukur . . . .13 

oliba, or Niger River, in West Africa . 9 
ordan valley . . . . . X3 

Jorullo, volcano of, on the table-land of 
Mexico . . .7 and 25 

Juan Fernandez Island, off the west coast of 
South America . . . .8 

ub River, in Kast Africa . . . q 

uly, temperature of the British Isles 
XI and ] 

- temperature of Syria in 

- temperature ofMediterranean basin in 18 


K 


KAFFIRS, Africans, area occupied by . 31 
Kalahari iJcsert, in South Africa . . 9 

Kalmucks, Mongolians, area occupied by . 31 
Kama River, a tributary of the Volga . s 
Kamchatka current, a branch of the Japan 
current . . . . x6 

Kamtchatka, peninsula of . . .6 

Kangaroo, limits of . . . .30 

Kantara, on the Suez canal . . .13 

Karroo, Grand, desert in Cape Colony . 9 
Kara Seaj the icy sea within the island of 
Novaia Zemlia . . . .21 

Kennedv Channel, in north-west of Green- 
land . . . .7 

Kcnia Mountain, in East Africa, one of the 
highest on that continent , . 9 

KKamsin, the hot African wind in Egypt . 18 
Khuighan range of mountains on the cast of 
the table-land of -Asia^ . . .6 

Kiang or Ho, equal river in China . . • 6 

Kilima Ndjnro, mountain in Eastern Africa, 
one of the highest on that continent . 9 
Kini Balu, mountain, in north of Borneo . xo 


Kirauea, molten lake on IMouna Loa vol- 
cano . . . . .26 

Kiusiu, the south island of Japan . . 6 

Kizil Irmak River, drains to Black Sea . 21 

Kliutchcvsk volcano, in Kamtchatka, height 
and position . ^ . .6 and 26 

Knockinealdown Mountains, the chief part of 
the southern enclosing mountains of Ire- 
land . . . . .12 

Knot of Cuzco, in the Andes of Peru . 8 
Knot of Pasto, in the Andes of Peru . 8 
Kodiak Island, in North-West America . 7 
Kolima, River, in North-Eastern Asia . 6 
Kong Mountains in West Africa, their eleva- 
tion , . . . .9 

Konjakofski, Mount, the highest point of the 
Ural Mountains . . . .5 

Kosciusko, Mount, one of the highest points 
of Australia . _ . . .10 

Kuenlun Mountains, their elevation . 6 

Kunnak, Mount, in Greenland, its elevation 7 
Kwichpak, or Yukon River, in North-West 
America . . . .7 


L 


LABRADOR, the sterile region of the in- 
terior of . . . . .7 

- cold current of .15 

Ladoga Lake . . . .5 

Lagoon of Ybera, between the Panama and 
Uruguay rivers . . . .8 

Land of the globe, the most northerly known 7 
Land hemisphere, the half of the earth sur- 
face which has the greatest amount of 
land . . . . .3 

Land and water, unequal distribution of . 2 
I.^ind’s End, the south-west corner of Britain 12 
Lake, examples of the geographical term . x 
Lake Athabasca, in the wooded region of 
North America . . . .7 

Lake Balkash, in Central Asia . 6 


Lake Baikal, in Central Asia, its eleva- 
tion . . . . .6 

Lake Ballah, through which the Suez canal 
passes . . . . . X3 

Lake beds, ancient, in South Africa, posi- 
tions of . . . . .9 

Lake Dilolo, on the watershed of South 
Africa, its elevation . . .9 

T^kc Eric, its elevation . .7 

Lake Eyre, salt . . . ^ .10 

Lake, Great Bear, in Arctic America ^ . 7 

Lake, the Great S.ilt, in the Great Basin of 
North America . . . .7 

^xke, Great Slave, in the wooded region of 
North America . ^ . . .7 

Lake Huron, its elevation . .7 
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Lake Tanj^nyika, in Central Africa, of Libyan Desert, and part of which is below 
doubtful draiiKij^e, its elevation . sea level . . . , ■ ‘j 

Tiake Titicaca, one of the highest in the LitVey River, area of basin and length, in 
jrlobe, in the Andes of Peru .ind llolivia, ensifm drainage of Ireland . . *o 


height of its surface 
Lake l^ailoga 

- drains to Baltic Sea 

Lake Men/alcli, an extcriMN o marsh at the 
outer ecUe of the Nile delta 
Lake Michn;.in, its elevation 
Lake, nndten. on Monna I.oa, volcano 
L.ike N’gaini, in South Africa, its elevation 
luis no outlet . 

Lake of Nicara;;iLi, in I'ontral America, it. 
clevatif 


laniari Mountain, in the Andos of Chili 
Limit of pack ice, average in sea north of 
Kiir<»jK’ . . . . . 21 

Limits of right and sperm whales, according 
to Manry ... 29 and 30 

tainits of some of the chief animals 29 and 30 
Limits of the growth of trees, wheat, liailcy, 
oat.s. tile vine, and tropical grams *7 and jS 
1 iaiiKipo River, in South Afric.i 
! Lui'isay Mountain, the easternmost point of 
Austral i.a . 


Lai 

Like >hirwa, in South-east Air _ i 
Luke Siiperi ir. its elev.aiou . 

Lake I'chad. in kVntnil Afti'a :• fr 
water lake t'f \ana' K* e\t. ..t. .t. »'!< - 
vat ii 'll 

Lake 'rimsnh, on the Sue/ c.inal 
Like T'lrieiis. a -alt swa’iip ai Austi.d'a 
Lake Winnipog in the wModed region of 
No'-th Amenea, its elevation 
T,akcs, Americin, position in Atlantic 
dramage . 

Lakes of Lntisfi Isle . . . to and 

Lakes, the Bute’', ilirough whah the .^iic.' 
canal p ISM s 

Lapp-.. Mongolians, area occupied bv 

Lee River, area of basin and Ln ;th, .n ! 

Southern <!rain igi* of Ireland . /«• 

L.'banon, Mount, and Anti L* huioit 1 ; 

I.eft bank and left watershed, «*\anip!e of 
the terms , . . . .1 

f.ena River, in North-K i-tetn Asia, and the 
extent of il , invig.iiion . » 

Length of nvers in the I'.ntidi Isle- i.> and .m 
L evant, the c:ist‘.''n part of th" Medilti- 
ranean . . . M uid iS 

Levanter or Solano, hot gilvs in tl wc'terM 
Mediterranean r ' 

Levk'jsia in tin plain < f t ypni> 

Lew'll Island, its ele\.iLio.i . j 

Liakov Islands, in the Ar ti' O • \ 

r.iard River, a tri: u:.«ry of ilie M ickeri/'- 7 


Line of no aiimul inngc of temperature 
I nm. loiiits of 

Lipari Isl.iikis, i.trtoon to in.ip 
l.il my River, in ,i ileep gorge 
1 Mirpisil, 111 the plain of Che.shire 
I ivcrpoo! range, in Austi.ilia 
{.lama, limits of 

Llano F.star.ido, ‘slakeii plain,’ or wilder- 
ness of Texas .... 
l.l.ino^ ,!•' Manso, plains botw'con the Pileo- 
inav" and VeiiiK jo rivers 
Llan**'!. or ‘pKiiiis’ of the Orinoco, their 
p.isiiioii on the globe 
- - n South .Xmeiic.i 

L n liv River, .irr.i i f Us basin .and length, in 
tern dr.imagc ofScuLland 
I 're River, ilr.iins direi lly to the Atl.intic 
I.Mtai Monnt.iin, in West Africa 
L-'iidanly. pl.uii of, or the valley of North 
Italy 

Li i.don, in the valley of the ’I'liamcb 

iiuan annual teinpcratiiie of . 

Long Point, 111 Rocky Moimtams, its cleva- 
11' n ... 

L'.oxh' ' Isl.inds 

Lov\ kinds ot .ScotUnd, extend in the willeys 
of the k <(rlh and Clyde across the isl.md, 
SI jurat ing the .«;outhcin and centml 
IligM.iml';- the most fertile and popu 
l-'U lit f>f the ronntrv 
Lii/oii, f d iiid, one ol the I'hilijipincs 
Lyell, thirkness of earth's* lust, according to 
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MACAS.SAk Strait, between Borneo .uk! i MoIk giny, arc.i where chiefly grown 27 

Celelies Island .M.iin River to Jainc-. Bay .7 

Macken7ic River, in Arctic Americ.i .Mai/i , aicas when i hiclly cultivated 27 and 28 

Madagascar Tskand, itsiK.! itioii on the gloU M.tkraii coast desert, m Persia . . 5 

7 its physiud features . Malay peninsula, ;i southw.ird extension of 

Madeira River, one of the tributancs of liie Am.x . . , . . (j 

Amazon, its navigability . . - — iis jihysical features . . lu 

Madeira Island, the «'Uinmit of a mountain M,ib<b:tto Levanle, hot African wind of the 
in the ocean bed . . ... 'Tyrhonnian Sea . . . j8 

Magellan Strait, between .South Atlantic .and M;in, varieties of, .according to Latium . 

South Pacific Oceans . . . 17 j Mainlingoes, Africans, area occupied by . {i 

scp»raling the Island of Ticrra del j Mulahaten Moniit.iin, the summit of the 

Fuvgr .... Z Sieir.i Nevada, in Spain 
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I Map 

.M.mnon Ktvcr, one of the upper tributarks Missouri River, the longest branch of the 
of the A«iii/oii . . . • ' I . Mississippi . . . .7 

Mar:iv:((:a MouiiUin, tlie highest of the l*.i- | Mississippi Rjvcr, the largest in North Arae- 

nnie Mountains ... *! ric.i, its navigability, and the plain . 

Mamniic canal of .Sue/ . . • ‘ij and swamps of its basin . . . 7 

M.iritimc plain of Palestine . . • *1 m AiLnlic drainage . . .17 

M.iriuura, Sea of, between Straits of Dard.i- | .Mi'.tnil, a cold north-west wind in the North- 
nciles .and IlosiKirus . . • j”* i Western .Mediterranean . 

.Marobia, sea wave niised by opi>'jsing winiK .Mongolians, distribution <*f, in Asia and 
on south co.ist of Sicily . .1.^ America . . . . .31 

Marsh.ill IslantI, in N'lrlh Pacific _ Mongolians projicr, area occupied by . 

Matopp^i .N[ouiiLiins, in Southern .\fric.i, I .MonUey, American . 

their elevation . , . • 'y ! Monkey, limits of , 3'j 

M.iuna Loa, active volciino in .Sauduich j Mons^^ns, currents during . . 15 and 16 

Isles, height :iikI position . 25 and '.‘o • - — pcrirxln al winds . .22 

.Mean tcmiwr.iiure, lines of annual . . . j - — of w'cst to.ist of South America . 22 

.Mediterr.uic;ui drainage, a .subtlivision of the , .Mont Piarn , the highest fioini of the Alps. 

At lam ie river system of Kurotie -i i .iiid of Kurope . . . .5 

Mediterr.inean Sea, c.vainplesof the geogr.i- I M^ait tiici, la, higher region of the Amazon 
phic.il term . . . 1 j p!aui . . . . '6 

- in rel.ition to Kurofjc and Asia * , .Monte Video, vyiith-we.st winds of . , 22 

— in relation to Afriui . o ; .Moorl.uvb, Western, the central parts of the 

.1 branch of the North .Xtbntic ;; | pcnninc cli.un 

— dr.unagc of m liuropc .uul x\fri> *, .Mo t'. .Vfi.t.Mi'., arc.i oecujued by 

c.irtoon to iinip . . . .Mu \.iruble winds of . 

its depths, the height *'f the laa ' .M it American Mongolians, area oc- 
siirrouii'ling it, current winds, fic h j tup'lf.y. 

springs, lenipei.itnre in J.iuu.iry and j Muv.m t j *|.. the highc-t in Nkw Zealand . 10 

July ..... lo .^^•um^ I'Kil .and Gcn/mi, in the p!.itc.iu of 

Ill an earthquake region . . ‘/5 S.iin.irKi . . . .13 

Medway river, nre.i uf l.ism, and length in .M lont h g'liont, North Id.ii-i fN-'W Zea'and n* 
eastern di.nnage <'f Liigl.nid . . > , M"u; i Vi mkiin, South Island tf New Zca- 

Mentur, tenipc'i.ile lUirem . . 16 | 1 rid . . . . . i> 

Menr.ileh l.al.c, an c\leu,ivc marsh At the ' M- ’...u llerm'-n, the summit of the Anti- 
outer ( <lge of the .Nile delta . .15 1 ' ’ .IMull . . . . ij 

Mersey Uivu, area < f h.isni and length *11 Muu-ilil.n si . . 13 

western diaiiiagc uf Ungkiml . M unt < h\i:ij js, the summit > tli • 

Messm.i, Sir ol uf. ii-, depths . 1 3 •ft.\pni*. . ^ . *3 

.Mexit'u, riiill uf, .III inlet into the .\nicr.e.«'s M viiU .''e-.r, in the mth uf the r...stj.rd,n ' 
contineni ; * jil.tteau .... 13 

- w.in:i i urrenl.s III i- M unt Werne:. (irccnl.rui . . .5 

- — .1 Meitit' n.iiiean brancli ^ca ui . .e M evus Indians, American ^[onguh.lns, are.e 

Atl.'iiitii . Its ih pih- . . 17 ' ccupied by . . . .31 

Me\i> u, t.i'ole-land ui, Its fley.itlou . 7 Mo\on, P.impa de, al the head of the 

Mc/cn River, dr.iiiis to Arctic Oi'cMii -.1 M.ideir.i River . . . .3 

Mc/u/oic, or secondar)’ fonnaiii'ii in tim M -y River, area of lussn.ind length, in w'cs- 
Dntish Isles . . 14! tern c.r.tisuge of Ireland . . 2S 

Michigan, Lake, it % elevation . 7 ’ Mx/ainbiquc Lhannel, between Africa and 

Micioiiesi.ins, OccMnie .Mongoli.uis, .mm oc- .Ma l.ig,i''c.ir . . 9 

riipied by . . , . .1 M.vainlnipie w.inu currents . . 13 

Milt'.iii, Ji he), the •.ummit of the All.^^ Motai- Mull, in Scuiland means .\ cape . I'l 

tain^ its height . . . va:i' i ' .Marohi:* m Ki\cr . . . .10 

Mindanao, one of the I’hilippinc Islands . Miusk ox. Liiniis of, in Norili America 29 


N 

NAUR mc.in'i a con^tint river, in Northern 1 N.\vig.ihiliiy of rivers in Ncrth America . 7 

.Sjna ..... i;j in South .Xmcrica . . .8 

N.ihrcl Asy, Orunles, in the not them p.irt j Ncijghorry Hills in South India, their cle- 
of the ccnlr.d furnAv uf .Syria . 13 J \atiou . . . . .6 

Nanlmg Mountain, in China . (' j Neagh, L<ui,:h, n^; compare with Dead Sea .and 

Navig.ibihty of rivers in Kuropcaiid Abia 5 ii '' j Sw of Tibcruis, in map 13 on same scale. 
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Negro river in Patagonia . 

Negroes, area occupied by, in Africa * 31 
Nen River, area of basin of, and length, in 
eastern drainage of England . eo 

Ness River, area of basin of. and length, in 
eastern drainage of Scotland . . • »9 

Nevada, Sieria, Mountain';, tlicir elcvatioi: 5 
New Archangel, or Sitka Island . 7 

New Britain Island, in the South Pacific 10 

New Caledonia Island lo 

New Forest, a royal deer forest in the ciwsl 
plain, opp<isite the I';Ic of Wight . la 
Newfoundland, its banks . .17 

Xcn-foundl.md. Id.md of, the caatmo^t pMl 

of North Arnenca • 7 ^ 

New Guinea or Papua Ishuid, its .1! 

features . .10 

New Ireland Island, in the South Pacific . i ' 
New York, westerly winds of . . -'e 

New York, mean annual lunpciatinc of . :*i 
New Zealand, in the centre of the water 
hemisphere . •* 

its iihy.sieal features . • ‘ ^ ! 

winds of . . . ce J 

mean annual temperature of ! 

annual range of temperature ui -’4 ' 

in an earih(iuake region . I 

New Zcalaiulcrs, ( )ce.inic Moiig.dians , i j 
Niagara, Falls of, between Lakes Ln*. and ) 
Ontario . . . 7 ! 

Nicaragua, I,ake of, in CcMitral Anicuca 7 ' 

Niemcn Ki\cr, drains to Ikiltic Sea i •. 

Niger, or Qunrni Riier, in West Africa . ] 

Nile Ki\er, in relation to Eun.pc and Asia 5 | 

valley of the, and cataracts of th y 

river, its delta . 1 ; 


A/a/ 

Nile River, a part of the Atlantic drain- 
age 17 

delta of, cartoon to map . . iS 

Nith River, area of basin and length in 
western drainage of Scotland . . ly 

Niphon, the niiildle island of Japan (• 

North Cape, the most northerly point of the 
mainland of Enrofn; . ^ . .5 

N’gami l^ake, in South Afric.!, its elevation y 
North-Ea.t iiionsoon, in China Sea and In- 
dian t.)cean . . . • 

North Sea, in relation to Europe and Asia 5 

its depths . . . XI and I.’ 

a slullow rhnnnel of tin* Atlantic 

greatest drainage of Briiish Isles 

I ■. to . . .19 and 

N 'fill- West monsoon in East Indies and 
Eastern Pacific. . . . 2 ■ 

Northerly winds . . a.' 

Northern Highlands, the part of Scotland 
north nf the line of (lleinnore . . xi 

Northern Highlands of Sc 'd.and, geological 
formation of . .14 

Northern plain of Ireland, the lowhind sur- 
roumling Loch Neagh . ^ . , ti 

Northern plain, firoat, of America . . 7 

Noruayaiid Sweden, in the same latitude 
as Cireenland . . ,21 

Ni*va Scotia, peninsula of , .7 

Nov.iia Zemlia (New Land' Islands . 5 

;New Land’, in the icy sea north of 

Europe . . . .at 

- — winds of . . . .2? 

N’y.anra inc.ins lake in (Vntral Africa o 

Ny.inja (Lake', in soiith-caht Africa, its ele- 
vation . . . . .9 


O 


(3ATS, limits of the growth of . 27 and 28 
Obi, Gulf of . . C 

Obi River, in Northern Asia, it; navigability C 

drains to Arctic Ocean . .21 

Ocean currents, their direction and 

force . . .15 and if» 

Ocean, probable system of circulation 
throughout . .15 

Oceans, small range of temperature in the 24 
Oder River, drains to Baltic Sea .21 

Ohio River, a tributary of the Mississippi, 
its navigability . . . 7 

Okhotsk, Sea of 

s currents .16 

Olives, area where chiefly produced . 28 

Olifant’s River, in South Africa . 9 

Oman, Gulf of, between Persia .and iVrabia 5 
Onega River, drains to Arctic Ocean . 21 
Ontario, l,ake, its elevation . 7 

Ophlr Mountain, in Sumatra . .10 

Opium, areas where chiefly produced . 28 
Opossum, limits of . . . .29 

Orange River, in South Africa . 9 

Oranges, areas where chiefly grown 27 and 28 


Orinoco, llanos or plains of the, their position 
on the glolie . . . .4 

Orinoco River, and its plains . .8 

united hy the Casiquum* to the Rio 

Negro, a tributary of the Amazon . 8 
Orizaba volcano, in Mexuo, it'« elevation . 7 

near a volcanic pole . 25 

Orkney Islands, their clcwatK 111 . 11 

geological formation of .14 

Orkney, South, Islands, their elevation and 
relation to South America 8 

position in the South Atlantic Ocean 17 

Orontes, Nahr-el-Asy, river, in the northern 
part of the central furrow of Syria . 1 7, 
Orthographic projection . . 3 and 4 

O.sorno volcano, in the Andes of Chili, its 
elevation . . . . .8 

Oukmak, one of the Aleutian Island.'* . 7 
Ouna1a.shka, one of the Aleutian Lslands . 7 
Ounimak, one f>f the Aleutian Islands . 7 

Ouse River, York, area of basin of, and 
length, in eastern drainage of England 20 
Owen Stanley Mountain, in New' Guinea . n* 
Oykill River, basin of ry 
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PACIFfC Ocean, South, antipodal to Asia Pedrotallagalla Mountain, in Ceylon, its ele- 
and Afnca . • • .a vuiion . . .6 

its currents . . • >76 Pclint; Mountains, in China . . .6 

liiiiiLsof . . . i6 I'ciiinsula, examples of the geographical term x 

— — — rivers draining to . . . Peninsula of Alia&ka . . . . 7 

. winds of Peninsula, Coburg, in North Australia . lo 

cflcct of i'll.'inds in the, to Peninsula of Corea, its physical features . 6 

the mean tcnipcratuic of its equaturial Peninsula of Kaint<.h:itl.a .6 

rcgi«- Peninsula of Lower California, its elevation ^ 

mail range of temperature in the . 24 Peninsula, Malay, a southward extension of 

area of, disturbed by earthquake-. Asia . , . . .6 

as Jind 2^ - its physical features , . .10 

areas of, subsi(!<‘nce in . ^5 and 2C Peninsula of Nova Seotia . . .7 

limits of sperm and right uhaic Peninsula of Yucatan, its elevation . . 7 

ground in ... 2'> and 30 Peiuune chain of Kngland, a long broken 

Pack ice, average limit of, in sea north of scries of hill ridges and InrtoriarJf]^, tx- 

Kiirope . . . . . - tending from the Cheviot iiiiis into the 

Padiicas, American Mongols, area occupied centre of Pngkand . .it 

by, in North America . . .31 geological formation of . . 14 

Paixozoic, or primary formation, in the Periodical or mon.soon curretiu . 15 and 16 
Uritish Isle Penf.dical or mi/iisvon winds . . 22 

Palestine, its elevations . .13 Persia, Desert of 

Palm oil, areas where chiefly pro- l^cfNia or Iran, plateau of, its position on 

diiced . . . .27 and 28 the globe . . . . .3 

PaiiiiKi dc Moxos, at the head of the Ma- its elevation . . . .5 

aeira River . . . .8 Persian (iulf, lietween PerMa and Arabia . 5 

Panip.is of South America, their position on Perspective view of the globe , the earth as 
tlic globe . . . . . 4 if .seen from one of the other planets or 

- grass-covered plains in South Ainc- a star . . . .3 and 4 

rica . . . .8 Peruvian cold current, . . .15 

Pamperos, sudden and violent south-west Peruvians, American Mongolians, area 
winds in bouth America . 22 occupied by . ^ • * 3 ^ 

Panama, li.iy of . . . .7 Peshan Mouniain, in the Thian Shan range 

Panama, Isthmus of, Its clcv.it ion . . 7 of Central Asia . . . .6 

route to and from England . . 17 a doubtful volcano . . .26 

Ibiitthcr, limits of . . . 30 l*ctra, ruins of, in the south of the East 

Papua, or New Guinea Island, its phy.sical Jordan plateau . . . .13 

features . . xo Pctchtira River drains to Arctic Ocean . ax 

Papu.ins, Oceanic Mongolian.s, area occu- ^ Pepper, .ircas where chiefly produced 27 and 28 
pied by . . • 3 ' ! Andes of . . . ,8 

Paraguay River, its navigability . * ^ I Philippine Islands, southern . , . xo 

Paraguay tea, area where chiefly Pico, volcano in A/ore.s . . .25 

grown . . . . 27 and 28 1 Pike’s Peak, in Rocky Mountains, its elevation 7 

Parana River, its navigability . • ^ j Pdeomayo River, a tributary 01 the P.irana 3 

Paraiiahyba River . -Si Pmc-applc, areas where chiefly grown 27 and 28 

Pariine Mountains, their elevation . ' Pine barrens, m,yshcs of the ^f slope of 


Paris, westerly w inds of . .22 North America . . . .7 

Parry Iskuid.s, part of the Arctic- American PlainofAkka, continuing plain of Esdraelon 13 
archipelago . . .7 Plain of L'aithnc.ss, the lowland at the north* 

Parry Mountain, its elevation in Arctic re- cast corner of Great IJritain .11 

gions, on the most northerly known Plain of Cheshire, the lowland on the west 
land of the globe .7 .side of England, between the Cambrian 

Pasto, knot of, in the Andes of Peru . 8 Mountains and the pcnnine chain . 12 

Patagonia, Andes of . . . .8 geological formation of .14 

Patagonians, American Mongolians, area Plain of China . . ,6 

occujticd by . . .31 Plain or valley of Code Syria . . 13 

Peace River, a tributary of the Mackenzie . 7 Plain of Damascus . . , • >3 

Peccary, limits of . .29 Pliin, eastern, of England, an undulating 

Pecha Mountain, in the Khinghau range, its country, extending from the Fen dis- 

elevatiou .6 trict to the valley of the Thames . 12 

B 



i8 PL A Attalyiical l/tdex. PRO 


Maf Maf 

riain, eastern, of England, geological forma* Plateau, central, of England, continues the 

tiun of . . .14 heights of the pcnnine chain to the val* 

Plain of Ksdraelon, cuttmg into the west ley of the Thames .1? 

Jordan plateau . . .13 Plateau of the Deccan, its position on the 

Plain of F.urope, Great, its position on the globe . . . , .3 

glolie . . . .3 and 5 in India, its elevation , , 6 

Plain of France . . .5 Phitcau cast i^f the J('rdan, rising like a wall 

Plain of the Ganges River . . .6 from the Glior depression . 13 

Plain, Great Northern, of America, round Plateau of England, central, geological for- 
the south of H ud.son Hay . 7 motion of . . .14 

Plain, the Great Western, of America, a Plale.iu of Galilee, part of the west Jordan 
higher terrace of the Aliiisissippi l)a>iu 7 ' plateau . . .13 

Plain of Hungary . .5 Plateau, Great South African, its position on 

Plain of India, its pi^sition on the globe . 3' the globe . . . . 3 

Plain, ludo Chinese coast plain, its extent . 0 I its elevations . . . .9 

Plain of the Indus • 5 ' Plateau of Iran or Persia, its position on the 

Plain of Ireland, geological formalum <if . 14 . globe . . . .3 

Plain of Lumba^y, or the valley of North ! its elevations . . . .5 

iLily . ^ . . . . 5 ' Plateau of Scandinavia, its elevations . 5 

Plain of the Mississippi river . -71 Plateau, submarine, uniting Sicily and the 

Plain of Palestine. * Isepholah* ‘ i African coast, and so dividing the Medi- 

Plain of Senegambia, in West Africa . 91 terranean . . . . i8 

Plain of Sharon . * *3 ' PlatiMu, submarine, of British Isles, edge of 

Plain of Sibena, its poMtion on the globe 3 I tlic, off the west coast of Scotland . 11 
Plain, the Staked, Llano Estacado, or wil- Plateau of Syria ... .5 

derness of Texas . . .7.' Plaie.'iu, the Telegraph, in Atlantic . 17 

Plain of Tchukur, in north-east corner of : Plateau of Ust Urt .5 

Levant . . .13 Plateau, west of the Jord.in, continuing the 

Plain of Wallachia, of the Lower Danube . s \ Lebanon range to the deserts of Arabia 13 
Plain of York, the lowland watereil by the 1 Plateaux of Western America, 7 and 8; the 

Ouse and Trent, and their t^tbuta^e^, | parts of whi< h drain to Atlantic . 17 

extending from Newcastle on the north, ' Po Kivcr, drains to Mediterranean , . si 

to Nottingham on the south . 12 Polar bear^, limits of , 29andjo 

geological foriiulion (*f tlio . . 14 Polar projection, .specimens of a stcrcographic 

Plains of Australia .... to I 2 ^ and 24 

Plains of Ireland xi and 12 • Poles, Indo-Europeans, .'ire.a occupied by .31 

geological formation of . 14 • Poles of volc.imc disturbance in Central 

Plains of Ireland, northern, the lowland, America and the East Indies . 25 and 26 

round Loch Neagh . . .11 Polynesians, Oceanic Mongolian.s, area oc- 

western, round Lochs M.ask.'irnl Orrib 12 I ciipicd by . . . . 31 

central, the vailey of the Shannon | Polynia, the open sea in the Arctic regions 15 

to the F.rne . 12 ' pnibable cause of, shown in diagram 

eastern, at the head waters of the to m.ap ... .15 

Boyne and Liffcy Rivers ‘ .12 Port S.ud, at ibe Meditcrr.'inuan entrance to 

Plains * llanos’ of the Orinoco River . 8' the .Sue/ can.il . . . • *3 

Plains of Promise, in North Australia , 10 ' Potatoes, n.itive country of, South America 27 
IMains of Sacramento, at the head waters of ! Potomayo River, a tributary of the Amazon 8 
the Ucayale River . . -81 Popocatepetl, volcatin, ni Mexico, its elcva* 

Phains of .Siberia * ^ • , '7 

Plains and selvas 'forests' of the Amazon . 8 j Poyraz, the Asiatic north-cast wind in Turkey 22 
Plantain, areas where chiefly grown 27 and 28 Prairies of Noilh America, their position on 
Plants and grams, distribution of some of the globe . . . 4 

the chief . .27 and 28 Prairies, or s.avannahs, of North America . 7 

Plata, Rio de la, the estuary of the Parana Primary, or Palaeozoic formation in the British 
and Gruguay Rivers • 8 ; Isles . . .14 

Plateau of Abyssinia, its elevation . . 9 i Projection, cylindrical, of the sphere. Gall’s 22 

drainage of tfi Atlantic . ■ *7 i conical, of part of the .sphere, spe- 

Plateau of Air or Asben, in the .Sahara . 9. ciinensofa . . . 11,12,13,14 

Plateau of the Andes, its position on the ! globular, specimens of parts of a 5 to 10 

globe . . . . . 4i Mcreograpnic, of the sphere in eastern 

Plateau of Arabia, its position on the globe 3 ' and western heinlsphcrc.H . 29 and 30 

its elevation . . . -Si polar, specimen of a stereographic 

Plateau of Asia Minor, its elevation . 5 23 .and 24 

Plateau of Barbary, its height • 9 , sphere, by Rev. J. G.1II, used 

Plateau of Karca. in North Africa . • 9 ! in map . s a 
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Map I Map 

Projection, orthographic, of the sphere 3 and 4 ‘ Punjab ffive rivers) plain of the . .6 

Puna, or Despoblado, a desert region of the Purus River, one of the tributaries of the 
Central Andes . . .8 Amazon . . . . .8 

Puna winds, cold blasts of the Andes . 22 Pyrenees Mountains, their elevation 5 and 18 


Q 

QUEEN Charlotte Islands . . 7 | Quichuas, American Mon^oliansofthe Andes 31 

Quito, Andes of . . . • 6 j Quorra, or Niger River, in West Africa . 9 

R 


RAGEAS, gusts of wind from the mountains 
on the north of tiic Levant, akin to the 
‘ IJora' .... 18 

Rainfall of Rritish Isles, line-, of an equal 
number of inches in year . 19 and 20 

K.ingc of tcmper.iture, annual, varies gnsiily 
on the s.iine par.illcl of latitude 24 ; varia* 
tions on the pamllol of 50* N. . .24 

variations of, on a line of equ,il mean 

annual temperature, on the isotherm of 
50* ..... 23 

greatest of all in E.i.stcm Siberia— 

least in the line of no range . . 24 

— sudden increase of fiom west co.ists 
towards interior— see di.igrain to map 
24. Small range on wc.steo.ast as com- 
pared with cast in the same latitu 
diagram to iii.ip . . .24 

- variations in the height, on the ther- 
omeler scale, of the January and July 

temperatures, uhich form the lines of 
equal annual range, to map diagram . 24 
Rat Island, in the Aleutian ch.iiii . 7 

Red .Sea, in rei.ition to Europe and Asia . 5 

- in relation to Afn 

Rein deer, .south limits uf . ?q and 3'- 
Rcvillagigcdo Islands, olT the west coa>i of 
Mexico . . • 7 1 

Rhine River, drains directly to the Atl.ui- *• 
tic . . . .21 

Rhinoceros and elephant, limits of . .30 

Rhone River, drains to Mediterranean . ai 
Kibble River, area of li.iMn, and length in 
we.stcrn drainage of England . . 20 

Rice, area where chiclly cultivated 27 and 28 
Right bank and right water-shed, example ' 
of the term . . . . x 

Right wh.ile, equatorial limits of, according 
to Maury . . . .29 and 30 

Rio Rranco, a tributary of the Rio Negro . 8 
Kiu Bravo del Norte, the boundary of Mexico, 
innavigable . . . .7 

Rio de Janiero, Bay of . . .8 


Rio dc la Plata, the estuary of the Parana 
and Uruguay rivers . . .8 

Kio (irandc, in Mexico . . .7 

R;o Grande River, the name of tlie upper 
C'liirse of the Madeira 

Rio Negro, tributary uf Aimizon, united by 
the Ca.siqui.'ire to the Or.iJoco . . 8 

River Lawns of the Brili-h Klcs . 19 and 20 

River basin, illustration of the geograpiucal 
term . . . . .1 

River, double, illu>tration of the geographical 
term . . . . . t 

River systems of the British Isles, minor to 
that of the Atlantic . 19 and 20 

Riser systems of the globe, their comparative 
area .tnd boundaries . .15 and 16 

River systems and subtiivlrions, illustration 
<.f the gcogniphical term . . 21 

Riverlcss coast uf Australia 10 

Rivcrlcss region of Africa, its position on the 

globe 3 

•f Central North Africa . . 9 

Rivers of the British Isles, the area of their 
txisins and ihcir length, w hen their drain- 

: 400 square miles . 19 and 20 
Rivers of Europe, drain to Arctic and 
Atbaniic Oceans, and to a continental 
river system which sends no ^alcr 
directly to the sea . . . • 21 

Rivers, ihcir navigability in .‘^outh America 8 
Rivers which do not reach the sea . 15 and x6 
Rock.s of the British Isles, aqueous and 
igneuus, di'.tribulion of . . 14 

Rocky Mountains of North America, their 
elevation . . . . .7 

Routes in Atlantic Ocean . . .17 

I Rosetta branch of Nile river, cartoon to map 18 
{ Rotation of circular storms . . .22 

; Ruanehu Mountain, in the centre of the 
• North Island of New ZeaKuid . • 10 

Run of Ciitch ill India . . >5 

I Russian Mongolians, area occupied by 31 
' Rye, areas where chiefly cultivated ■ 28 
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SABKKAT-BARDAWrr,. a marsh on the 
south coast of the Levant , . 13 

Sacramento River ... 7 

Sacramento, plains of, at the head waters of 
the Ucayalc River . . .8 

Saghalien Island, its physical features . »• 
Sago, areas where chielly produ.:ev\ . 
Sahara Desert, its pi>sition on the globe . 3 

in North Afnca . . .9 

Salina de Atacanu, a s,\lt desert in the 
Andes of Bolivia . . .8 

Salinas, salt deserts west of El Gran Chaco, 


in South Atnenca, but few feet above 
^ the sea level . . . . 

Salisbury Plain, a wide level chalk down in 
the southern plateau of England 
S.ilomon Islands, in South P.icific . 

Salt Lake, the Great, of Utah, in the great 
basin ..... 
Samoa Islands, in South P.'icific 
Samoon, the h>'t African >\ind in Arabia 
Samocids, .Mongolians, area occupicil by . 

S.an Fr.incisco Ki\er in nr:uil, its n.isig.tbility 8 
Sandy Desert of South-West African coast . 
Sandwich group of inlands, in the South 
Atiantic . , . . . 17 

Saniorin IsKind, in *Egean Sea, volcanic . 17 
Sardinia and Ciipsica Islands, on a sub- 
marine peninsula . . . iS 

Sargasso Sea, or sea of floating weed, in 
Atiantic 

in the eddy of the Gulf Strc.am cun 
Sarmiento, Mount, in Ttcrra del Fuego, its 
elevation ..... 
Saskatchewan River . . . 

Savannahs, or prairies of North Amcri»'a . 
Scandinavian plateau, its elevations 
Scawfell, the highest point of the Cumbri.aii 
Mountains, and of England 
Scilla, rock of, in Strait of Messina ; cartoon 
to map ..... 
Scirocco, hot African winds in Mediter- 
ranean . . . .18 and C2 

Sea of Aral . ... 

.Sea and land, unequal distninition of 
Sea of Okhotsk, its cold currents . . 16 

Sea of Tiberias, 636 feet b^-low the level .of 
the Mediterranean in ilic Jordan valley 13 
Secondai^ or Mezozoic formation in the 
British Isles 

Section across England, compared with one 
on a similar .scale across Syria . 

Sectional views, how produced from con- 
tours ..... 
Sections of the Atlantic sea-bed 
Seihun and Jihiin Rivers . . . ^ 

Seine River drains directly to the Atlantic . 21 
Selvas of the Amazons . . .27 

Selva.s (forests) and plains of the Amazon . 8 
Semeroe, Mount, in Java 


lenega! river, in West .Africa . .9 

lencganibi 1, plain of, ill West Africa 9 

.''cphclah, or lowland of P.'ilc.siine . .13 

iT.ipcum, on the Suer canal . . • *3 

■cvern river, area of basin and length, in 
western drainage of F.ngland . .20 

Scvein, vale of. uniting with the plain of 
Cheshire on the north . . .12 

vale of, its geological formation . 14 

Severo ■, North) C.\pe, the most northerly 
I'loint of the m.iinland of Asia . .6 

Shannon river, the second ('f the British 
Isles, its length, and the area of its 
basin, in the western drainage of Ire- 
land . . . . J’o 

Sharon, plain of ■ • * J 

.*^lia->ta Mount, its cbw.it.ou . .7 

bhctland Lol.uid^, South, in theSoutli Atlan- 
tic (Ve.ui . . . .17 

Shetland Isl.ands their relation to Europe . 5 

geological ft)rmation of . . 14 

m the s,imc latitude as South Green- 
land ... . JJ 

Shetland, South, its relation to Soutli Amcrlc.i 8 
Shingle, desert of Pal.igtnu.a ^ . 8 

Shirwa, Lake, in South-East Africa , 9 
Shishahhskoi, active volcano, height and 
jwMtion . , . .25 and 26 

in the Aleutian Islands, . . 7 

Shiimc, hot wind, the Scirocco of Marocco 22 
Sliyenncs, American Mongolians, area occu- 
pied by . . . . .31 

.Shim, < Jiilf of . . . . 6 

Siamese .Mongolians, area occupied by . 31 
Siberia, plain of, its postion on the globe . 3 

the ]»lain:. and .sleppe.s of . .6 

Sicily Island , . . . 5 

•Sierra do Espinh.a^o, Brazil 8 

.Sierra do M.Pi", Brazil . 8 

Su-rra Nevada, in Spain, elevation of the . 5 
Sierra Nev.ad.i, m Western Amcrlr.'i _ . 7 

Siffanto, !,oiith-wc<it wiml, the continuation 
of the * vcndavalcs ’ the Adriatic . »8 
Sinai Mount, its elevation . . .5 

Singapore, at the extremity of the Malay 
peninsula . . . ‘ 

Sioux, American Mongol iaii.s, area occupied 
by ..... 31 
Sirbonis Lake, a marsh on the south coast 
of the Levant . . . .13 

Sir Daria river . . . .5 

drains to Sea of Aral, which has no 
outlet 

.Sitka Lsland, or New Archangel . . 7 

Skye Island, its elevation . . .11 

.Slamat Mount, in Java . . * 

Slaney river, area of basin and length, in 
eastern system of Ireland . ^ .20 

Slave Lake, Great, in the wooded region of 
North America . . .7 
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SnaVc River, a tributary of the Columbia . 7 
Sneehatten, Muuniaiii in Scaiidiiiavia, its 
elevation . . .5 

Snowdon, the highest mountain of South 
Rntain . . . X3 

Sulado River, a tributary of the Parana, its 
navigability . , . .8 

Solano, or Levanter, hot gales on the east 
coiLsts of Spam . . . .18 

Solirnoens, the name of the upper course of 
the Amaron . . .8 

Sorata Mountain, its elevation . . 8 

S<iurce, iUuslr,ttion of the gcograpliiral tenii 1 
Sources of rivers joined form a water-part- 
ing line . . . . Kj and £0 

South China Sea . . . .10 

South- Hast fii-iiisoon in East Indies and 
Eastern IVific . .22 

South (Georgia Island, its relation to South 
America . . . .8 

South West monsoon, in Indian Ocean and 
China Sea .22 

Souih-Wcstcrn Parific, htimcancs of, their 
limits and direi t!<m . . .22 

Southern Alps of New Zealand . . • 

Southern Highlands of Scotland, geological 
fonnatinn of . . . .14 

Spain, its heights . . . .8 

Spanish Peak, in Rocky Mountains , . 7 

Sperrin Mountains, the northern outer 
heights of Ireland . . . tt 

Sperm whale. Polar, limits of, according to 
Maury .... 29 aii*l 30 
Spey River, area of basin of and length, 
in eastern draln.ige of .Scotland . . 10 

S[iires, where produced . . .28 

Spiizbcrgeii Island, in relation to Europe 
and Asia . . .5 

in Arctic Ocean, south of the average 

limit of pick icu . .17 

in the Icy Sea north of Europe . 21 

winds of . . . .22 

within the limits of Arctic flora . 28 

Sponge, where found in Mediterranean . i8 
Springs of fresh water in the Meditcrrane-in i8 
St I)oming<j, or Haiti Island, its elevation . 7 
St Elias Mountain, its elevation . . 7 

St George, Gulf of . . . .8 

St (ieorge’s Channel, the centre of the land 
hcmisnherc . . . .2 

St Helen Mountain, in the coast range . 7 
St Helena, one of the siinirnits of a jiroKiblc 

f ilateau in the midst of the South At- 
antic Ocean . . .17 

St Juan River, in Central America . . 7 

Si1.awrencc Island, in Hehriiig Sea , 

St Lawrence River, its fall from Lake Su- i 
perior tlirough the lakes . . 7 


Map 

St Lawrence, Gulf of . . .7 

St Paul Island, the summit of a mountain 
in the middle of the Atlantic sea'l>cd . 17 
St Petersburg, calms and variabje winds of 22 
Stanovoi .Mountains, in North-Eastern Asia 6 
Stepi>cs of Eastern Europe . ^ .5 

Stejipes of Russia, their position on the 
globe . . . *3 

.Steppes t)( Siberia . . • . • ^ 

Stereographic projection of the sphere in 
Eastern and Western hemispheres 29, 30 
and 31 

Sterile region of Labrador . . .7 

Stokes, Mount, its elevation . ^ .8 

Stour River, area of ba‘-in and length, in eas- 
tern ilniinagc of England . * 

Stour River, area of liasin and length, in 
.southern drainage of England . . 20 

Strait of Iktbel Mandeb, the entrance to the 
Red .Sea . . ; . . 9 

Strait, Davis, between America and Green- 
band . . .7 

Strait, cx.amples of the geographical term . t 
.''trait of Gibr.i!tar, its depth-and current's . 18 
Strait, Torres, between Australia and New 
Guinea . . . • .10 

Strait of Macassar, betw'cen Borneo and 
Celebes . . . .10 

Strath, in Scotland means a wide open valley ix 
Strathmore, a part of the lowland plain of 
Scotland, separated from it by the Ocltil 
and Sidlaw Hills . . . ix 

Stromb«di. volcano, Ltpari Island . . 18 

Sturt Creek, in North .■\ustra)ia . . to 

Submarine plateau of British Ulei, edge of it 
Subsiding area'*: of the earth's cnisi ^ 25 and 26 
Sudah, or Black MounUins, in the .S.ihara . 9 
Suez Canal, across the isthmu> of that name 
100 miles in length . . . 13 

Suer, at the Red Sea, end of the maritime 
can il . . . . .13 

.Sugar, areas where produced . • .®7 ^*”<1 28 
Sulitclma Mountain, in Scandinavia, its* ele- 
iMtiun . . . .5 

Sumhawa, one of the I>esser Siinda Islands . 10 
the centre greatest \oicamc dis- 
turbance . . . . .26 

Sunda Islands, Sumatra Java, etc., their 
physical features . . .10 

Superior, Lake, its elevation , . 7 

Sur, Tyre, at fool of Tyrian ladders . 13 
Sw.tmps round soutli shores of Hudson Bay 7 
Syria, section of . . . .4 

- plateau of . . .5 

- Its elevations .13 

its great central valley ^ . .13 

byriaiis, Mongolians, area occupied by . 31 
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TABLE-LAND of America, ils position on 
the globe . .4 

Table-land of Asia, its position on the globe 3 

^ its elevation . . . .0 

Table-land of Castile, its elevation . . 5 

Table-land of Guatemala, its elevation . 7 

Tab'c-land of Mexico, its po:»itlon on the 
globe . . . .4 

its elevation 

Table-land of North Australia . . 10 

Table-land of TilHit. Its elc\ation . .*6 

Tabic, Mount, in Cipe of Good Hope, its j 
elevation . . . . *9 

Tabor, Mount, on plateau of Galilee . 13 
Tagus, River, drains directly to the Atlantic 21 
Tahiti. Island, volcanic . . 25 

Taw, River, area of b.tsin and length, in wes- 
tern drainage of F.ngl.ind . 20 

Tanganyika, laike, in Ccntr.il Africa, its 
elevation . . . . .9 

of doubtful drainage . . .17 

Tapajos, River, one of tiibutarics of the Aina- 
7on, its navigability . . .8 

Tapir, Induin, limits *»!, to , American . 29 
Tarim, river and lake, in the groat \ alley of 
Asia . . . .6 

Tartary, Gulf of, between Saghalien Island 
and Asia . , . . .6 

Tasmania, its physical features . . 10 

'I'aurus Mountains, the southern buttress of 
Asia Minor, and the northern barrier of 
the I.«vant . . .13 

Tay, River, area of basin and length, in eas- 
tern drainage of .ScoiKind , 19 

Tchad, a freshwater lake in Central Africa, 
its inUnd ba.>in and elevation . . 0 

Tchad, Lake, its position on the globe . 3 

Tchiikur, plain of, in north-east orncr of the 

T.< 

Tchiikchees, Mongolians, area occupied by 31 

ri« « ri.- •_ 11 .1. •- 


Tees, River, area of basin and length, in ca-- 
tern drainage of Kngland . . 19 

Tea, areas where chiefly grown , 27 and 28 
Teak, area where chiefly grown . . 28 

Tehus, Africans, area occupied by . . 31 

Telegraph cables between British Isles and 
America . . . .17 

Telegraph plateau in the midst of the Atlantic 17 
Temperate fauna, zone of . . 29 and 30 

flora, zone of . .27 and 28 

Temperature, J^nual range of . . 24 

Temperature of the Mediterranean basin in 
January and July . .18 

Temperature, mean annual, lines of . 23 
Temperature of Syria and Lower Egypt in 
January and July . . .13 

TenerilTe, peak of and height . . 9 

volcanic . . . .25 

Tengri Nor (Lakeh in the table-land of Tibet 6 
Terral wind at Malaga 


M,ip 

Tertiary, or cainozoic formation of Brlttoh 
Isles . . . .14 

Test River, area of basin and length, in 
southern drainage of Scotland . . 2<j 

Tctc. on Zambesi river . . .9 

'ITiames, the largest river of the British Lslcs, 
arc.! of its basin and its length, in the 
eastern dr.iiiiagc of Kngland . , • 

Thames, valley of the, geological formation 
of . . . .14 

Thi.in Shan Mountains, their elevation 0 
Thur Desert, or liuiian Desert, its position 
on the globe . . . .3 

Tiberias, Sea of, in the Jordan valley, 636 
feet below sea level . . .it 

Tibet, table-land of, Its elevation . . 6 

Tibetans, Mongob.uis area occiipie<l by . 31 
Ticrrailel buego Isiaiid, tbc south point ol 
South America . . . .8 

Tiger, limits of . . . 30 

Pigns and Kuphrates, river and valley . 5 
ruiiiir, one of the Lower Siinda Islands . 10 
Titicaca Lake, in the Andes of Peru and 
Bohxia, Its height . . .8 

Ttbacco. areas where cliii flv grown 27 and 28 
T<»bol River, .in aftluent of ilie Gbi . .5 

Toe .intins River, Us na\igal;ility . . 8 

'J'uluna, Mount, in the Norlhein Andes, its 
height .... 8 

Tomboro, .active voliMno of, its height and 
position, greatest irruption on record . 26 
Tonganro, active volcano, in thcccntie of the 
North Isl.md of New Zeal.uid, its height 
and posiium . . . .26 

Tongking, Gulf of . . . .6 

'rorrens. Lake, a salt swamp . . 10 

Torres, Strait, between Australia and New 
Guinea . . . . .10 

Tomea, River, drains to B.iltic .Sea . 21 
Tortola Island . . . .25 

Tow'y River, area of basin and length, in 
western drainage t>f England . . ao 

Tnadc wind drift current . . . • *5 

Tiade winds, north-east and south-east, in 
their average limits . . .22 

Traffic, limits ol in Atlantic Ocean . . 17 

'Frees, limits of the growth of . 27 and 28 
Trent, River, area of basin of, and length, in 
eastern drain.age of England . . 20 

Tributary River, illustration of the geogra- 
phical term . . . . i 

Trinidad Island, in the Atbintic, its position 
relative to .South America . 8 

connecting the West Indies with South 

America . . .8 


Tristan-rla-Cunha Island, nn a probable ele- 
vation in the South Atlantic . .17 

Tripoli . . . . .13 

Tropical fauna, zone of .29 and 30 

Tropical flora, zone of .27 and 28 



T R O— U C A Analytical Index. V A A — W A R 2J 

I topical frrains, limits of the growth of vj and 28 1 Tweed River, area of basin of, and lei 
I ii.ircks, Atncans, area orcupied by • 3 * 1 eastern drainage of Scotland . . 19 

i iini|y, where nshed in Mediterranean . 18 Tyne River, area of basin of, and length in 
I undra, c*>ast pUin of Siberia, iLs position on eastern drainage of England . . 19 

the globe . . . . .3 Typhoons, hurricanes of China Seas, limits 

• the Arctic coast plain of Europe and and general direction 

Asia .... 5 and 6 I Tyre, .Sur, at foot of Tyrian ladders . 13 

'I'ljpi or Guarani, American Mongolians, area ; 'lyrhcnman Sea, its depths and currents . 18 
occupied by . . . . 31 ^ Tzana, or Denil>ea 1 -akc, on the table-land 

Turkey, it> height . . . . 18 | of Abyssinia . . . .9 

Turks, Mongolians, area occupied by • 31 1 


U 

UCA YAT,E River, an upper tributary of the Ural River, drains to Caspian Sea, which has 
Amazon . . . . . ^ no outlet . . 

ibsl Islands, their elcvnti( Uruguay River, its navigability 

Umea River, drains to Baltic Sea . . 21 Usk River, an;aofbasin. and length in western 

Ural Mountains, between Europe and drainage f if England . . .20 

Asia . . . .5 Ust Urt, plateau of . . . .5 


V 


VA VI. Ris'er, in South Africa . . 9 ; Vent d’E«pagne, warm wind of the PjTcnces i 3 

Vallcy,Barolze,in.SnulhAfrua, itsancicntlakc9 Veiito del (i.jlfo, warm cast wind in Gulf of 
Valley of Ceric Syria, between the Lebanon C'orinth . . . iS 

ranges, the highest part of the central Verincjo River, a tributary of the Parana . 8 
furrow of Syria . . . .13 Vouvius, Mount, in Italy . . .5 

Valley of Euphrates and Tigns Rivers . 5 'olcano, height and position 

V.iliey, great fertile, of Central Asia . 6 j ^ 25 and 26 

V'alley of the Jordan .... 13 j Victoria N'yanra^ L.ikc\ one of the head 
Valley of the Nile . . *91 hikes of the Nile, its elevation . . 9 

Valley, the Great Central, of Syria . • *3 j drain> to Atlantic . .17 
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INTRODUCTION. 

Astronomers (ell us that among the myriads of stars wliich are 
distributed in sjjace, the sun, the centre of our system, is one. 
Round the sun eight planets revolve at unequal distances from 
it ; of these, four nearer the sun am smaller, the four outer are 
of vast magnitude. One of the smaller of these planets, the 
third in distance from tlie sun, is the little earth on which wo 
live, a sphere of less than a millionth part of the sun in bulk. 

The earth, in common with the other planets, is constantly 
moving in space, around and with the sun. Not 

Movements of the ojjiy ],.^s it a motion of revolution round the sun 

TPnrf h with 

anmndtheS:m. spacc ot time which W6 term a year, and a 

daily mtation on an imaginary lino called its 
axis, but the wliole solar system has been found to be rushing 
through space at a rate of one hundred and fifty millions of 
miles in a year. 

The two minor of these motions visibly affect the condition 
of the earth ; tlio constant slope of the axis of its rotation to 
the plane in which it moves round the centre of the system, 
brings different parts of its surface below the vertical rays of 
the sun, and produces the changes in the character of its surface 
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and climate which wc know as the seasons ; and the daily turn- 
ing of every part of the earth’s surfiice* towards, then under, 
and again away from the sun into its unilluininated side, gives 
morning, noon, evening, and night ; hut nothing is knoAvn of 
the universal and rapid flight of the solar systtMu save the direc- 
tion and rate at which it is now' taking place ; and whether it 
he a constantly direct motion, or a movement in a vast wdieel 
round some greater and iiilinitely distant central hody, or what 
its elfoct is upon the condition of our planet, is as yet unknown. 
Such are the movements of our earth as one of the heavenly 
bodies, the motions wdiich are balanced hetween the attractive 
pow’cr of tlio sun, and the centrifugal force of the earth in its 
revolution, after an original impulse by a great first cause has 
been given. 

Though thus controlled by superior force in its locomotion, 
our earth is in itself no lifeless and inert mass, hut a w'onder- 
fully organized and moving being, endowed wdih a constant 
circulation in its every part, and wnth the power of changing its 
whole outw’ard aspect. To study and mark this life of our 
earth, the nature of its present existence, and 

The proper move- ^lie changes w’liicli it has undergone, or which 
ment and life of i i • • • i 

the Earth, uiay take place in it, is the province of Pliysical 

Geography, one of the wddest and most deeply 

interesting fields of human observation ant! discovery. 

Far from its being thoroughly cxploretl and known, the 

study of this projier life ainl circulation of our cjirtli is as yet in 

its infancy, and there is no branch of Pliysical Geography which 

future observation will not greatly extend; as yet only the 

rude outlines of the earth’s nature have Leon traced, the causes 

of many of the phenomena of its being are still vague and 

uncertain, and the knowledge of their mutual cflects, and of 

the harmonies of their working, are still wanting to complete 

the view of the system of the world. But in what wo do know 



INTRODUCTION. 


7 


of tho proper movements of the eartli’s life we can see a 
wonderful process of circulation and change, of decay and 
renovation, never ceasing in its working throughout every part. 

Two main causes are at v/ork to produce this 

The main appurent circulation, and these act either separately or 
caiuea of the Earth'a , ^ 

proper circulation. 11^ concert. One IS exterior, trie power of the 

heat and light derived from the sun ; the other 
is interior, the subterranean heat and expansive force within 
the earth. Tho circulations caused more especially by the ex- 
terior power of the sun, are those of tlie atmosphere and of 
the sea, the upper and under flowings of those oceans of air and 
water which encompass the globe; and the beautiful circle, which 
connects these tw’o, in the vapours drawm up from the sea ill to 
the atmosphere, which arc distilled in rain upon the land, and re- 
turn, after aiding life and growth, in streams to the ocean again. 
The other great process of circulation is caused by the expanding 
power of subterranean heat, and manifests itself in the gradual 
change of tlic face of the earth, in its submerging one, whilst 
upheaving another portion of the outer crust; this process, geolo- 
gists tell us, has been in working for the long ages of the 
earth’s history, each new formed continent bearing fresh and 
higher forms of animal and vegetable life, till at length the 
world was litted for the habitation of man. This changing 
movement has not ceased, though it proceeds perhaps more 
slowly at tho juesent time ; so that the land which novr forms 
our continents may, in course of ages, again become a part of 
tlie same soa-bed in which the strata now exposed on its surface 
were depositetl, from the abrasion of tho then existing land ; 
for, even in our own days, the gradual rising of many parts of 
the coasts of tho land, and the slow sinking of others, may be 
observed. ^ 

Constiint change, then, whether of place, or form, or nature, 
characterizes every part of the earth, from the ‘ solid land ’ to 
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the ocean or tlio air, as well as every living thing on its surface. 
Even mankind are not exempt from this ; for wo see older 
savage tribes inhabiting whole continents of the land, giving 
way and dying out before the newly-formed but civilized and 
progressive races which are gradually occupying their room. 

Ill this elementary Atlas the more subtle powers of elec- 
tricity and terrestrial magnetism — the nerves of the globe, wliich 
have also, perhaps, a cousidenible share in its economy, have 
not been noticed, and several equally interesting subjects liavo 
been necei^sarily omitted ; but it is hoped that the rough out- 
lines of the subject which have been given will suflice to awaken 
an interest in this subject, which constantly ahects every in- 
habitant of the world, and to show that our earth, far from 
being a lifeless mass, is the beautiful work of an Almighty 
Creator, a wonderfully organized creature, moved and directed 
by vast powers witliin and outride of itself, which, under divine 
control and guidance, work harmoniously together for the good 
of man, but which, left for a moment unrestrained, might rend 
the eartli and destroy its every inhabit aut. 



EXPLANATORY DIAGRAMS. 

CEOCKAPHICAL TEllMS AND CONTOUR LINES. 

Map 1. 

A CORRECT understanding of the terms which have been chosen 
by geographers to designate tliose parts of the land or water of 
tlie globe which liave a reseinblanco to one another either in 
extent or form, is necessary to their proper use in a description 
of the features of our earth, so that the definition of a few of 
the more important of these terms finds its proper place here. 
These terms, then, apply to the ditferent shapes in plan and 
elevation which ajipear on the land of tlio globe, to the rivers 
which How over the land, and to the seas and their branches 
which encompass it. As we shall afterwards notice there is 
considerable latitude in the use of those names, from the vary- 
ing forms of the land and water, and there is on that account all 
the greater necessity for a knowledge of their proper meaning. 

First, then, considering the extent of the land of the globe, 
wc observe that there are two great connected land 
Terms applied to masses, ouc callcd the Eastern, or Old World, be- 
oTl^d*^n PUto. it was first known; the other the Western, or 
New World (as shown in the lieinisphcrcs of Maps 8 
and 4), and many isolated parts of the laud scattered between and 
about them. In these two great land divisions Political Geography 
recognizes five continents: tliosc of Europe, Asia, and Africa, 
in the Eastern, and of North and Sotfru Amf.rica in the Western 
World; whilst Australia, the largest isolated piece of Und, is 
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considered as a sixth. Thysical Geography, however, does not re- 
cognize the imaginary boundaries between these political divisions, 
so that in this view the land of the globe forms properly two conti- 
uaits only, since this term surely means continued or connected 
land ; but, from their great differences in formation and nature, and 
for convenience of description, the parts of these two land masses, 
■which are so slenderly connected by isthmuses (one of which is now 
actually cut through by a canal), may be considered as four 8e]mrate 
continents, of Europe arul Asia, Africa, Kortli America, South 
America, and Australia, as a lifth. 'J'he forms of these continents, 
ns vre shall notice more particularly aftt'rwards in the Atlas, arc 
very dissimilar, some bi ug btoken into by the sea, so as to present 
ragged outlines, whilst others, or other parts of the same continent, 
have smooth and rounded shapes. Thus some parts of the land 
project beyond the general outline, to a greater (»r \‘ss degree, and 
some portions have b<‘en c<un}detely severed from tiic nuiiiihiiid, so 
as to be surrounded by the sea. 

These smaller detached portions are termed iahnuk ; those parts 
which are nearly separate«l from the land arc pvuinsnlu.'i; the larger 
projections, which are broatler at tlieir base next the laud and 
thus have a tinner hold of it, are teriiud pwmontoricif ; and the 
smaller exten>ioiis, as well as the points of peninsulas or jn’ornou- 
tories, are called 

Tliese terms have, however, grejit range in their ai^plication, for 
the term island may be correctly given to any insulated j^art of the 
land smaller than the continent of Australia, whether it be of several 
hundi’ed thousand square miles in extent or h‘ss than an acre ; and 
the name peninsula is applied to all extending ])ortion8 of land 
smaller than a continent: the proj»er aj>plicjitioii of this last term 
should be only to tiioso projections which become narrower at their 
junction with the continent ; those which are wider at their base 
are promontories. The name cf//ic, besides meaning the head of 
these promontories, is ]>rop<Tly given to every minor projection or 
angle of the coast, though when the coast is high or precipitous, the 
term head or headland is most frequently used. 

An vilhmus is the narrow part of the land wdiicli connects two 
large land masses, or unites a peninsula to tlie mainland. Ilcre^ 
again there is considerable range in the term, since every part of a 
continent which may be called a pcniysiila must be sci>arated by an 
isthmus ; and this may be almost broken through by the sea, or 
remain of many miles in width. 
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Next we come to the terms used to indicate the form and relief 
of the land. Lowlands are level or undulating plains, 
xSefirf the Land, ^^^^h do not rise to any considerable elevation above 
the sea, and thus this term is nearly defined ; but 
the name irujIdantUt admits of several significations. It does not 
properly apply to hUl% the minor heights of the land, which are either 
isolated, or in chains of variable length, this name being generally 
limited in its use to all heights below 1000 feet in elevation ; but it 
includes all mountaina^ the heights of the land which are greater than 
hills, and all elcvate<l masses of land, which are called plateaux^ or 
table -If inds. Mountains, like hills, may be either isolated peaks, or 
clusters, or ranges, which may extend for the whole length of a 
continent. Table-lands are elevated areas of the land, with either 
a mountainous or a level surface, or any gradation between these, 
unlimited as to height or extent, though the term is more usually 
ajjplied to elevated land which is higher than hills, and wider than 
their tops, llie fcriu plain is given correctly to any extended level 
surface of tlic earth, whether forming a part of a lowland, or the 
top of a plateau, without regard to its elevation, though these levels 
are most extensive and frequent in the lower land. A valley is a 
depression in the general surface of the land, either between hills or 
mountains, or in the side of a plateau, scooped out by the action of 
the waters of a river, which is almost invariably found to traverse 
its length, though a groove in the side of the highland must previ- 
ously have existed to determine the How of the waters. A main 
valley, that is, the valley of a river which reaches the sea, has 
generally a number of minor valleys opening into it, marked out by 
the tributary streaiiis of its iiiaiii river; the height of its sides is 
only limited to the general height of the plateau in which it is cut, 
or of tlic mountains which bound it, and its depth, to the level of tlie 
sea, beyond which the w^aters of its rivers have no i>owx'r. In moun- 
tainous countries the main valleys are generally continued in the 
estuaries of the river to the general line of the coast. 

The consideration of valleys leads to that of the stream, which 
occupy and deepen them. The rivers of the globe 
grouped into systenvi, according to the seas 
to which they flow. The valley of a main river 
which reaches the sea is termed its basin; the valleys of its tribu- 
taries, tlie smaller streams which flow^duto it, are sub-basins. Its 
sotirce is the beginning of the tributary which is furthest from the 
mouth of the river, in the direction of its windings, and the line 
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which joins the sources of its tributaries, or the points where the 
waters deposited as rain begin to flow to one basin or another, is 
termed the waUT’-jtarting, and the general slope of the land drained 
by the tributary streams, is called the water^shed. 

The water-shed is termed right or left ns it lies to these sides in 
looking down the course of the river ; and the same distinction is 
made between the hanks of the river. A river's month is pcrliaps 
best defined as the line at wdiicli its ^vattM-s mingle with those of tlu) 
sea; but since this point of union may be doubtful, or may vary, 
especially in tidal rivers, an arbitrary Jiiie has in some cases been 
drawn by jurisdiction, tonuinaling some of the rivers. I'ho delta of 
a river, a term originally applied to that of the Nile, is the laud at 
its mouth, which ia enclosed by branches of the river parting near 
the coast, and reaching the sea by different channels. Deltas are 
foirmed in flat coast lands, where the river has a weak current, 
f Tjy the mud which ia brouglit down by the river being dc2>ositcd in 
middle of its mouth, anti accumulating there so as to divide the 
stream into two or more channels. Lakes arc generally formed ir 
the hollow of a river course, or in a blocked nj) part of a valley. 
The water of the river fllls up this hollow to the level of the lowest 
part of its barrier, and then overflowing, contimic.s its course to tlic 
sea. Some lakes in the more desert and rainless parts of the conti- 
nents have no outlet, and these arc generally salt. The term lake 
applies equally to such vast spaces of fresh water as the lakes of 
Africa or America, as to tlie smallest sheet of water. 

The watcr.s of the globe form one continuous unity, exccjding a 
few disconnected inland seas and lakes, liut for 
convenience of location and description, this 
space of w ater has been divided into occa^is, whose 
boundaries are partly formed by the solid land, and arejpartly 
imaginary lines, which follow meridians and polar circles. 

The minor divisions of the oceans, generally marked out by some 
features of the land, or partly inclosed by a chain of islands, are 
termed seas; and special parts of the unenclosed ocean have this 
name, along with that of the land which is next to tlicm. 

Those seas which arc nearly surrounded by the land, are termed 
mediten-anean^ that one which bears this name specially being the 
largest of them. 

The tenn gulf is also applied to some of these mediterranean 
seas, such as the Persian Gulf and the Gulf of Mexico, which are 
larger than some of the seas properly so called. A gulf is correctly 
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an inlet of the Rca. which penetrates deeper into the land than the 
breadth across its entrance ; and the term hay is applied to those 
inlets which arc broader between their outer capes than their depth ; 
but the two last terms arc frequently interchanged. A strait is the 
narrow part of the sea whicli separates two continents or islands, or 
an island from the mainland, or forms the opening into a mediterra- 
nean sea •, wider straits, or openings into them, arc sometimes tcinned 
channeh. Inland seas arc those wliich liavc no connection with the 
ocean. Only three siKjh seas exist on the globe, the Caspian being 
the largest*, ’and it is remarkable that this, and another of them — 
the Dead Sea — arc below the level of the ocean. 

These features of the land and sea which arc thus mutually 
formed, are each the converse of the other. 'Ihc 
The fcaturea of islands of the land correspond to the inland seas, the 
^ mediterranean seas and gulfs, the 
’ promontories of the land to the bays, and the straits 
joining the mediterranean seas to the ocean, to the istlinmses which 
connect the peninsulas with the mainland. 

The system of contour lines, or lines passing round the sides of 
the mountains or plateaux at an equal height tlirough- 
Contonr Lines, out their course, which lias been adopted in the 
Atlas, shows the actual elevation of the land; and 
tlio same lines applied to the depths of the sea, the coast being 
taken as a standard basis line between, give the form of the earth’s 
crust beneath the waters. F rom these contoured Maps, sections may 
be drawn on any desired line, such as are shown in 
Seotionf drawn the middle of this diagram, from which an accurate 
the Owtoun comjjarison may be made of the relative heights of 
the land and depths of the sea, in and next any two 
countries, or in parts of the same land. The horizontal scale of 
these may be cither the same or enlarged from that of the IMaps, 
provided that the crossing points of the contour lines be marked at 
their proportionate distances from one another. The vertical scale, 
however, must be increased from the true natural height, which 
would be measured from the horizontal scale, in order to show the 
undulation of the land (in the sections drawn the vertical scale has 
been exaggerated to fifty times the horizontal one) ; but still, though 
such a scale increases the apparent slope and height of the moun- 
tains to an absurdity, these sections servo to give an accurate com- 
parison of the relief of two countries. The section which ia 
drawn brings out the great height of the land in Palestine, as 
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compared 'with that of 'Eiijyiand, and the depth of the Mediter- 
nuicnn close to its shores^ in opposition to tho aliallow sens rouini 

Britain. 

Again, sectional views of any part* of the land may be drawn 
from these contours, in the manner shown at the foot 
Viewi of the of this Map, by drawing parallel lines from the salient 
points of the contours to a prepared scale represent- 
ing their heights, and those views give an approxi- 
mation to the appearance wdiieh the land would jiresent to an 
observer at a point in the direction of the parallel lines/ 
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LAND AND WATER. 

Map 2. 

The Eartli lias long liocn proved to have a globular form, by its 
having bt‘<‘ii circiininavigatcd, by the constantly circular shadow 
which it throws on the moon during an cclii>se, and by the pheno- 
inona of horizontal disappearance. Actual measurements of parts of 
the earth’s surface show, however, that its form is not that of a 
perfect sphere, nor indeed of any mathematical body. To obtain 
the real length of the circumference of the earth, it was believed 
that by actually measuring by rule one degree of its surface, the 
length of it being marked out by tlie nadir xioints, or points verti- 
cally under two stars, a degree apart in the celestial sphere, and 
mnlti]»lying the (h*groe thus measured by ;b)0, the length of the 
circumference would be obtained; but most minute measurements 
of this kind, on various jiarts of the globe, show that the length 
of a (h'greo varies in dilTeront parts of its surface. 
Form of the Earth, being longer towards the north pole and shorter 
towards the equator, tlius pointing to a flattening of 
the globe at its poles, or a bulging out at the equatorial regions, 
giving the earth a spheroidal shape. 'J'he amount of this flattening, 
however, is different on the opposite sides of the globe, and the ratio 
of the difference between the jjolar and equatorial diameters of the 
earth, is found to vary between one ilillst, and one 289th, part 
t)f tlic diameter, in favour of the equatorial axis. The form of the 
earth is, then, an irregular approach to a spheroid. 

'Hie outer crust of this spheroid is also uneven, being hollowed 
out in the part of it which is covered bwtho .vea, and raised in the 
parts which wo eall — the visible parts of the solid earth, which 
are above the level of the sea. 
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LAND AND WATER. 


Map 2. 


Nearly three-fourths of tlio earth's solid cnist is thus hidden, 
being covered to a greater or less depth by water, so that the re- 
maining fourth part only is exposed, and rises to a greater or less 
height above the level sui*facc waters. 

The whole area of the earth's surface, taking a mean of the major 
Area of the Earth’s and minor axcs,^ is . . IDG, 712, 850 sq. m. 

The land on the globe measures 62,000,000 „ 

liCaving a surface covered with w^ater of . 144,712,850 „ 

The proportion of land surface to water surface is thus as 1 to 2*782. 
Besides covering a far greater area of the earth’s surface than the 
dry land, the hollow in which the sea lies, is supposed to sink 
generally much deeper below the level of its surface, which is taken 
as the zero point from which all heights or depths are im^asiired, 
than the land is elevated above their level; or, in other words, that 
the cubic mass of sea beneath a given area is generally gi'oater than 
the cubic measure of an equally large area of the land, taking the 
height of the land from the sea level. 

By taking the average of the elevation of the continents of Asia, 
South an<l North America, and Europe, as calculated 
CubiomaMof Land, by Humboldt (which is 925 feet, or 0*175 of a mile), 
as the general elevation of the whole land of the 
globe, we obtain the sum of 9,100,000 cubic miles as the total 
mass of land on the surface of the globe, 'i his amount is perhaps 
rather under than above the reality, since the average height 
of the high continent of Africa has not been ascertained, though 
the increase in general elevation, which Africa would give, would 
be greatly counter-balanced by the lowness of Australia. 

In his Physical (Geography, 2 Ilerschel says, ‘ a mfau depth of four 
miles may be taken for the sea, as one quite as likely to be beyond 
the truth as within it,’ and he calculates the total contents of the sea 
at 788,000,000 of cubic miles. This, however, seems far in excess 
of the reality. The average depth of the Atlantic Ocean north 
of the equator, which occupies the only part of the sea-bed which 
has been at all well explored by the sounding-line, is less than two 

* As given in the Gcodctical Tables of the Ordniince Trigonometrical 
Survey: — Major axi8= 792G’6 miles; minor axiss=78DD *6 miles; difference, 
27 miles English. 

• Physical Geography, from the ‘ Encyclopaedia Britannica.’ By Sir 
John F. W. Hcrschel, Bart., K.H. 
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miles and this is apparently a deep part of the ocean, since the 
multitude of small islands appearing in the midst of the Pacific, 
would seem to argue that the greatest ocean is the shallowest of all. 
If the average depth of the sea he taken at two miles, which is 
perhaps still over the truth, its mass would then be 
289,425,000 cubic miles, or 31*8 times that of the 
land ; and if w'e conceive an equalising line w'hich, 
passing round the globe, would leave a mass of the earth’s crust 
above it, just sufficient to fill up the hollow which -would be left 
below it, this line would then fall nearly a mile below the preseat 
level of the sea. 

'Jlie more elevate<l part of the earth’s crust, the land, is not 
scattered over the suifacc of the globe in equal pro- 
of pt>rtions to the sea, but, on the contrary, is con- 

fined nearly to one-half of the area of tlic surface of 
the globe, which half luas, from this cause, been termed the l^nd Hemi- 
sphere ; wliilst the opposite one is distinguislu'd as the Water Ilerni- 
spherc. The Map shows the \vorld divided into tliese hemispheres. 

The pole, or centre of the hemisph(Te, which contains the 
greatest amount of land, is in latitude 51® 30' K., and longitude 
5® 30' W. of (Ireenwich, at the mouth of the llristol Channel, thus 
marking the British Isles as the centre of the habitable globe, llie 
boundary of this hemisphere passes curiously along the angle of 
the Peruvian coast of Soutli America, leaving only tlie tail of that 
continent in the Water lleinisphere : touches on the southern point 
of Africa, at Cnpo Colony, and, as strangi‘ly. skirt.s the coasts of 
China, including the whole of it in the land hemisphere. The most 
considerable mass of land left in the water hcmis])hore, besides the 
part of the South American continent, is that of Australia; and bc- 
tw'con these two is the imcxjdored and ice-bound region round the 
Antarctic pole, whieli may hide a continent os great as Australia, 
or may more probably be an archipelago of islands. It is obvious 
from this unequal distribution of the solid part of the earth’s crust, 
that, if its average density be equal, one side of the globe must ex- 
One Bide of the Other considerably in weight, or the centre 

Earth heavier than of gravity of the globo caunot coincide with its 
the other. mathematical centre. If w'C take an outer shell of 
the earth of two miles, the supposed average depth of the sca, in 
thickness, and examine the present conditions of the distribution 
' For the detail of this calculation, see the description of the Map of the 
Atlantic basin. 
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of ita wcijcrht, wo fiml llmt the ahi'll of tl\c land hemisphere t>nt- 
weigliS thn( of tho wntrr lu‘niispitr*‘o hy an aiuDUiit otiiial to ei^^ht 

times the mass (»f the wliole land of the |xlohe.‘ 

The longest lino whieh can be drawn in a groat circle on the 
laud crossing water is that from SitTra 

Longest direct ex- Looue, in Western Africa, across the Isthmus oi 
Watw^ Suex, to near Shanghao, in Kaslorn China, a dis- 
tance of (»ue-third of the cireiimfereiice of the 
globe: but on the meridian of 'jy ;U)' W. of (ireeiiwieh, the earth 
may almost be eirenmnaviirate<l without meeting lamb 

The sluuled parts of the [.and llemi^plu rt* of this Map show the 
portions of tlie earth's surface which have hiinl 
Land general y antipodal to them. Near the ceiilrt* of the Water 
anUpodaltoWater. Antipodes Island, tiic land most 

nearly opposite to Britain. 


‘ The pr«»poition5 uf lliihl and >«»lid are ilh-trilmted llnis in tiicso hoini- 
sphero: 


Then conceiving a stratum, or sliell, of two mile.^ below 
seji-le\cl in ihiekno'?, the ciibie mass of land in the 
land hcmi.-idiere \>ith the earth's solid cru>t to lliis CuniemilpB. 
average di[»th of the sea hihm it = li'l 7o (fG,<)j7,000) = 101,478,U7o 
The cubic ma-s of sea in the land 

licnd'iphere, . . . =2 (.jl,GUU,‘12r>) = 103,398,850 

The cubic ma>s of land in the water 
hcmi.-pherc, M'itli the .-bell of the 

earth's crust below it . = 2*175 (o, 313, 000) = 11,621,025 

And the ma.-s of water in the water 

hemi-phere, . . . = 2 (93,013,425) = 186,026,850 

Then taking the land a-s fne times heavier than the water of the .sea, and 
dividing the Ciihic mas.ses of sea in tlie above hcmispliercs by this 
amount, to represent their weight a.s if it were land, wo liavc the 
W’cight of the carth'.s fluid and s<did surface for a uniform depth of two 
miles, equal in the land Ijcmispherc to 122,15«,745 cubic miles of laud. 
And in the water hemisphere to . 48,826,395 „ ,, 

Or a preponderance in the land hemisplicrc 

of the vast weight of . . 73,332,350 ,, „ 

Or the one half of the outer shell of fiir more than double the wciglit of 
the other. 




Land Hemisphere, 
Water Ilcmi'^phere, 



S«(n>iro miles. 

Land, 

46,657,000 

>\ater. 

r>l,6J»9,425 
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. ^5,3T3,0()0 
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The North Island of New Zealand is antipodal to Spain ; the 
coiitiiioiit of AuKtra\ia liiWn oppoaivc t\>o ot AlL\aul\e, a» 

if to couiitcrhalaiico its de]»re8siori ; the East Indies are anti- 
l)0(lal to the plains of South America; and the southern part of that 
continent to the eastern part of Asia. Again, the continents of 
Africa and Asia seem to counterbalance the Central and AVestem, 
uud South America the Eastern Tacilic Ocean, whilst North America 
is entirely antipodal to the South Indian Ocean. 

The area of land which has land antipockl to it is thus very 
.small, and has been estimated at square miles, or only a 

tweiitietli part of the land surface of the globe, so that the remain- 
ing nineteen parts of the laud are antipodal to water. 

This unequal dihfribution of sea and land has, as we shall after- 
w’ards have occasion to notice, a great iniluence over all the physical 
phenomena presented by uiir earth; on the climate and nature of the 
surface of tlie land, and con»eqnejitly on the distribution of man- 
kind, of plaiits and of animals, as well as upon the currents of the 
sea in moulding and limiting their course, and the direction and 
force of all the winds. I'he other planets of the solar system do not 
seem to share the prescMit very partial di>tributioii of land and water 
which characterizes the earth, if indeed the nature of tlieir surface be 
the same, since viewetl through powerful tele>('Opes most of them 
present more regular bands, of different hues; the planet Mars, whose 
surface has been charted fix»m repeated <d>servatioiis,‘ presents a 
great equatorial belt of suj»posed continents, and two narrower 
temperate belts >\ith narrow seas between, a completely different 
and more equal distribution of land and water. 

' by K. A. rroclur, F.K.A.S., from ubscr>'atioii5 chietly by D:;wcs. 
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PERSPECTIVE VIEW OP THE GLOBE. 

Maps 3 aud 4. 

These licmisphorcs iiro drawn upon an orthographic projection, 
and arc a roprosontation of the earth as if from a point of view 
at an intinite distance from it, so that all linos reaching from 
this suj^posed point to its surface are parallel. This point is 
here conceived to be vertical to tlic Eastern aiul Western Hemi- 
spheres, and gives nearly that view of the earth which would 
bo presented to an ohsorv’or in the sun or in one of tiio planets, 
if his means of vision sulUced, comparable to the view of the 
])lanet ^Mars, which is obtained througli ])owerful telescopes 
from our cartli, and by means of which instrument, the apj)a- 
reiitly great seas and continents of tliat world have l)een mappc«l 
out. The central parts of the luunisphcres thus drawn, arc in 
nearly their true proportions; but the whole of the outer rim is 
greatly distorted, from the foreshortening of tlie view of the 
parts of the earlli which hero become more inclined towards 
the point of siglit. This projection, however, gives the best 
outside view of the earth ; the other projections of the sphere 
used in the Atlas, represent the hemispheres as if seen from a 
l>oint in the centre of the opposite hemisphere. 

The descriptions of the ^laps wliich follow this, point out the 
more particular physical features of each of the continents, their 
plateaux or mountain ranges, their plains aud depressions, and 
the special nature of their surface ; but from this ^lap wo can 
liave a general and connected view of these great features of the 
earth, and of the nature of its surface as a wliolc. An approxi- 
mate contour lino of lialf-a-milc in lieight marks out the great 
highlands of the globe, distinguishing them broadly from the 
lower land ; and in this view, the most of the land surface of 
the world may bo considered as forming part of one great liigh< 
land, or of one great lowlamL 
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'ilie highland surrounds the Pacific and Indian Oceans. Pound 
this great ocean we have, beginning iri\he Eastern 
Hig^WandTof the ^ hemisphere, first the great South African plateau, 
World, continued in the highland of Abyssinia ; then the 
plateaux of Arabia and of Persia ; next the great 
tab1e>]and of Asia, stretching out on the north-east to meet the 
belt of highland in the Western Hemisphere ; and lastly, the long 
tjiblc-Iands and mountain ranges of North America, of Mexico, and 
of the Andes in South America. 'J'hese great plateaux have gene- 
rally a higher and a lower side, and it is observed, that the steeper 
side is in almost every case turned towards this ocean. The higher 
mountains of Africa lie to the cast of the plateaux; the great 
range of the Himalaya faces the Indian Ocean ; and the highlands 
of America slojie steeply to the Pacific. 

The great lowland extends round the Atlantic and Arctic Oceans. 

lieginning in the Eastern Hemisphere, North Africa 
forms a large part of the Atlantic lower land ; next 
World. great plain of Europe ; then the steppes round 

the groat inland seas of Asia and the plains of Siberia. 
In the Western Hemisphere, the Atlantic basin is surrounded by 
the great lowlands which extend, in Eastern North America, froni 
the Arctic Ocean to the Gulf of Mexico, and are continued in South 
America by the plains of the Orinoco, Amazon and Paraguay rivers, 
and in the pampas region to the south of these. I'he portion of this 
lowland which surrounds the arctic juart of the Atlantic basin, is 
completely flat in the Tundra of Siberia, and broken into an archi- 
pelago of islands to the uortinvard of America ; but on the other 
sides a series of minor elevations and scattered ranges, separate the 
great plains from the coast. In the Eastern Ilcmi- 
Minor Height*, sphere thcsc minor heights are the Kong Mountains, 
and the smaller plateau of Barbary, on the western 
coasts of Africa ; and the heights of Western and Southern Europe, 
the Alps, Pyrenees, and Scandinavian Mountains. In the Western 
Hemisphere, the hills in Labrador, and the Alleghany Mountains in 
the North, and the mountains of Brazil in South America, separate 
the central plain from the sea. 

The broken chain of the islands, which form a partial barrier be- 
tween the Indian and Pacific Oceans, lies nearly in the line of a great 
circle, joining the south-eastern pcbinsula of Asia with the termina- 
tion of the South American continent, and ao forms an exceptional part 
of the land surface of the globe. Ilieir heights are almost invariably 
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in the direction of tliis jjivnt circle; but Australia, cxccptiiify in the 
east, is a groat lowland, in the i udst of tlio high circle of plateaux. 

In regard to the nature of its surface, the globe may be marked 
off in various irregular zones of differ<»nt eharatdors. 
Icy Polar Regions. Kound each polo of the globe is a great icy region. 

In winter, when it is hidden from the sun, the greater 
part of the sea in this dark region is frozen over with ice ; and in 
summer, when the ice is partly broken up by the warmth of the 
sun, it is floated down to more southerly latitudes, in great stream.^ 
of ‘ pack;’ or the glaciers of its higher islands break off, when they 
reach the sea, in huge icebergs. wliieU are carried by the ocean cur- 
rents far into the temperate regions. The Antarctic ley llegion is 
guarded by a groat wall, or barrier of solid iee, wlricli, iu some places 
rises from loO to 3u0 feet in pi'rpendicular lu'igbt. 

The ‘Tundra,’ or barren nio.^s-covered land, which extends 
along the arctic .slnuvs of Asia, and of part of Eiimpc, ami tlie 
‘ barren grounds,’ tlie ^ sterile ’ and ‘ .swamjjy regions ’ of North Ame- 
rica, as also the archipelago of rocky and moss coviTed islands tj) 
northward of it, and the gn'at glacier liobl of (Jrcenlaiid, all belong 
to thi.s northern icy region. The soil of the continental portion of 
this region in the north is constantly frozen to a groat depth ; and 
though its surt‘ac(» may be thawed by the long continued, though 
feeble warmth of the sun in summer, yet this heat does iK)t penetrate 
the soil for more than a few iiiel»e.s. Tla're is no continental part of 
the southern hemisphere corresponding to the Tundra region of tlie 
north, since the most southerly point of South America i.s not at a 
higher latitude than the island of Great Britain. 

Bordering on the sterile zone of the barren grounds ami the 
Tundra, is the temperate forc.st region. In the 
Ilemisphere, this zone lias the fore.st.s which 
extend in a broail belt almost continuously from 
the Scandinavian peninsula in Europe, to the cast coasts of Asia, on 
the north of the Sea of Japan ; and in the Western Hemi.spliere, the 
forests which stretch from the north-western peninsula of America, 
across the continent below the sterile regions, to the slopes of the 
Alleghany Mountains on the cast coast. ^J’his forest region occupies 
the eastern part of the great jdiiin of Europe, and nearly the whole 
of the great plain of Siberia, extending southward to near the Corea, 
on the east coast. Detached portions of it cover all the mountain 
slopes of Western Europe, and of the Caucasus, as well as the 
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mountains of Asia Minor, and of Western Persia. In North America 
tlio forests extend down the western slope of the table land as far 
as California, but keep to the north of the western part of the Mis- 
sissippi basin, and formerly covered the whole region to the east of 
this, but are now almost confined to the western slopes of tlie 
Alleghanies. Corresponding to this region in the Southern Uenii- 
sphere arc the forests of tlic islands of 'i'asinania and New Zealand, 
the woods of the eastern slopes of the Australian coast range, and 
the forests of the Southern Andes, to the Strait of ]Magellan, in 
South America. 

Next to this is tlie region of ‘ stepi>e.s,’ ‘ pampas,’ and ‘ prairies.' 
^ or ‘ savannahs,’ wide plains covered with grass, of 

pMtureLuil greater or less luxuriance. In Euroj^e, the ‘ steppes ' 
occupy a large area of South Uiissia, on the north of 
the Black Sea, and extend from that into Asia, round the north of 
the Caspian, bounded by tlie forest region on the north, character- 
ising a wide extent of AVesterii Siberia above tlie Sea of Aral and 
Lake Balkash, but narrowing to eastward where the jiastnre lands 
arc confine<l to the northern slopes of the great table land. In 
North America, the ‘ prairies’ and ‘ gavannahs ' in this zone, occupy 
the w'hole extent of the we.stern drainage of the Mis?issil>pi Biver, 
from the forest on the north, to the slopes of the Kocky Mountains 
on the west, stretching south to near the swampy coasts of the Gulf 
of Mexico. 

The Southern Hemisphere has a corresponding zone in the pasture 
lamls ill the west ami in the east of South Africa, and in C'ape 
Colony, in the ‘downs’ of the outer rim of Australia, and in the ‘pam- 
pas ’ and rich pastures, which extend from the mountains of Brazil 
.southward to the deserts of I’atagonia in Eastern South America. 
The next zone is tliat of the desei-ts, on the borders of the tropics. 

’J'his region has its greatest extension in the deserts 
Ikaert Zonei. of the old w’orld, which occupy more than a fourth 
part of its surface. These deserts of the Eastern 
Hemisphere are, for the most part, north of the equator, and ex- 
tend in a wide but broken belt, from Western Africa to Eastern 
Asia. First and greatest of all, procee^ling from west to east, is the 
Sahara of North Africa, covering a space greater than the whole of 
Europe, wuth arid, sandy, and stony plains and ridges. Next is the 
great desert of the plateau of Arabia, thou the salt deserts of Persia, 
and those which extend northward round the Caspian and Aral 
Seas to the region of ‘ steppes,’ the * Thur ’ or Indian Desert, only 
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separated from that of Persia by the river Indus, and, lastly, the 
deserts of the great plateau of Asia, tenninating in the * Gobi,' on 
the east. The parts of North America which lie in this zone, are the 
desert region of the great basin which surrounds the Salt liake in 
the wddost part of the table dand, and the deserts in the north of 
Mexico. 

The desert zone is also well marked in the Southern Hemisphere. 
In the south of the great African plateau, is the ‘Kalahari’ desert, 
tilling the central part of the continent there, and extending ticross 
the Tropic of Capricorn to the arid lands on the Orange River, and 
to the ‘Karroo' desert of Cape (?olony. The wliole of Central 
Australia is in this desert zone, and it is continued in South America 
by the desert of ‘ El (Jran (Miaco,’ in the ‘ Salinas,’ or salt deserts, in 
the ‘Dcspohlado’ or ‘ Puna’ region of the Ceutrd Andes, and in the 
arid coast-land at their base. 

AYe have seen that this desert region is separated from the tem- 
perate forest zones in the Xorthern and Soutliern Hemispheres, by 
a bolt of pasture land, and, approaehing the equator, wo again find 
that the deserts merge througli a transition bolt of pasture or culti- 
vated land, to the luxuriant vegetation and denser forests of the 
equatorial region. This second pastoral and agricultural zone is 
most marked on the north of the tropical region, in 
the grassy, wooded, and partly cultivated lands to 
tlie south of the Sahara, in tlic productive lands of 
India, in the pastures of Eastern Tibet, and of Western China, and 
in the high cultivation of China proper. In the Southern Hemi- 
sphere this zone is marked by the fertile lands of central South Afriwi, 
by the ‘Plains of Promise’ in Northern Australia, and liy the grass 
lands of Southern Rrazil, and the I.a Plata basin, in South America. 

The last and central zone is that of rich luxuriant overgrowth 
of vegetable life, of dense humid forests and great 
Africa, the representative part of this 
iivd Vegctoble Life, ^^nc is supposed to occupy the whole of the centre 
of the continent, from the Lake 1 chad region in the 
north, to the latitude of the Congo and Zambesi rivers in the south ; 
and from the region of the great lakes, westward to the Atlantic 
coasts. This great area has been penetrated for a short distance on 
the north, west, and south, and has every where presented vast, and 
ill some places, impenetrable forests. The Island of Madagascar is 
in the outskirts of the trojiical forest region, and Southern India con- 
tinues it into Asia, in the forests of the Ghauts and of Ceylon. The 
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forests of the lower slope of the Himalaya belong to this tropical 
region, but those of the higher parts of the mountains, which rise 
into a colder climate, and are different in character, must be classed 
in the temperate forest region. Next are the forests of the southern 
part of the peninsula of Further India, of the islands in the Bay 
of Bengal, and of the East Indies. This zone seems also to touch 
upon the northern part of Australia, in the woods which surround 
the coasts of the Gulf of Carpentaria. The islands of the Central 
Bacific carry it across to its second great region, that which occu- 
pies the whole equatorial part of South America, Central America, 
and the West Indies. Here the varied forests occupy the whole 
vast area of the Amazrin hasin, extending southward from this on 
the eastern slopes of the Amies to the desert region of the Salinas: 
and in the north, cover the greater part of the continent to 
the Caribbean Sta and the Atlantic, the greatest exceptional area 
being the grass covered plains of the Orinoco Kiver. 'J'his tropical 
forest extends also over the Isthmus of Panama and the greater 
part of (Central America, reaching furthest north on the eastern slope 
of the table-land of Mexico, in the forests of the West Indies, and 
in the ‘ever glades’ of Florida. 

The equatorial forest region lies chiefly in the central zone of 
almost constant rain ; or in the belt on each side of 
de^d^'n then^ thi.s central one, in whicli there is a double rainy 
fail and on the die- season, in spring and again in autumn, with a dry sca- 
tributionofthever- botwccii cacli. The Asiatic and East Indian part 

tieal fun a cat. forest zone, is in the monsoon region, in which 

tlie rainy season of the land is determined by the direction of these 
periodical winds,* for when this wind blows on the land from the 
sea, it brings rain ; but blowing off the land, the dry season. The 
greater part of the forest region here is, however, insular or between 
two seas, and so has rain from both monsoons. 

The desert regions are again, cither completely rainless, or have 
rain only in winter, being exposed during the whole summer to the, 
unmodified heat of the sun. The temperate forest zones are, for the 
most part, in a second region in which rain may occur at any time 
of the year, though only for a short period at one time, and conse- 
quently iu far less quantity than in the equatorial forest zone. It is 
in great part to this uncqinal distribution of the rains, produced by 
the curreuts of the atmosphere, tiiHt these varied zones of vegetation 


* See Map 22. 
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and desert are due ; but the phenomena of rain» and of the character 
of the surface of the land, are also, to a fjroat degree, dependent on 
one another, since we find that a once cultivated district, allowed to 
become desert through neglect, loses its former rainfall ; or a desert 
country, if artificially irrigated and cultivated, obUiins a rainfall 
where none previously existed. 

It is observed that the most of the deserts are in the zone ’which 
borders on the tropics, and tjieir existence there may be accounted 
for, ill groat measure, also by the unequal liistributiou of the vertical 
heat of the sun. ^'Oue ]»,irt of the tro]ucal zone, of twenty-three ami 
a half degrees in width on each side i»f ihe erpiator, is always receiv- 
ing the vertical heat of the sun; but if we examine the motion of 
this zone below the sun. we lind that the outer parts of it linger 
for a much longer time under the vertical ray.^ than the central. 
If we (b’vide the space within the tri*]M<*s into tt‘n equal belts, each 
of nearly live <Iegives in bre.adth, wo find tliat the two (uitcrmost <»f 
tliese, in, and next which tlie deserts lie, are for more than seventy 
days during the y(‘ar, eontinmmsly beneath the ver- 
T^^M^Zonew whilst the eight interior belts arc only 

temporary heat. to the direct ravs of the suii for perimls 

decreasing from sixt<‘en days for the outer to twelve 
days for the central belts, twice in the yc'ar, at intervals of six 
months. Thus, a tract of country lying <liri‘ctly on the equator, 
receives in all, during a year, only a third j>art of that vertical 
heat of the sun, to wiiieh a di>tri<’t lying on l ither of the tropical 
circles, is .uibjccttMl, and that heat is di^i«led. not continnons, occur- 
ring in two seasons, with an interval of half the year between during 
wdiich tin* sun's rays are indin*et. 

The froz<*ii zones have their origin in the absence or f(*eble power 
of the sloping rays of the sun in these regions; but as wc found 
that the hottest r(*gions of the globe, those which receive most of 
the verticiil ray.s of the sun, are not on the ccpiator, but at some 
distance from it on each side, so liere do w c find, that by the unequal 
distribution of the sun's heat, the region of great(*st cold is not at 
the pole, but in a circle at the same di.stanci* from it, as the regions 
of greatest heat arc from the equator. AVhen the iiortli pole of 
the earth turns toward.s the sun during its yearly 
_^elcy round that body, it has its sniiimcr, and 

every part of the region above the arctic circle is, 
for a greater or less time, constantly bathed in sunlight; for as 
much as six months there is continual daylight at the pole, and 
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the time of this perpetual li^ht decreases outwards to the polar 
circle, beyond which there is a constant shadow side to the earth, 
and thus a break in the dayli<?ht, w'hen the parts outside the circle 
of light daily revolve into the darkness. The heat derived by the 
regions round the pole from this long-continued, though feeble 
warmth of the unsetting sun, must be great, and such an amount 
of it is probably then stored up just round the pole, as to preserve 
a comparatively mild climate tlierc during the year. But as we go 
southward from this X)ole towards the arctic circle, and across it, 
we are still in a region wIktc the sun lias at best a feeble heating 
power, and where, ])e8ide.s this, tlnue is a daily, or rather nightly 
break in the continuance <»f its heat, counteracting and dispelling 
the warmth received by day : so that it is here in the belt surround- 
ing the polar circles that the greatest cohl is to be exi)ected, not at 
the ]>oles ■within these. 

The land 8urfa4*e of the globe has an area of 52.000,000 square 
miles. An estimate of the extent of this surface. 
The extent of land which is still desert, including the sandy deserts of 
covered by these Asia, Australia, and America, as well as the 

zonea ^ 

barren grounds, the 'rundra. and the icy lands of the 
arctic basin, gives upwards of 15,500,000 S4[uare miles, more than 
a fourth of the entire land surface of the worhl, of almost unin- 
habitable waste land. Again, the area of the earth's surface, which 
is more or les.s completely covctc^I with forest, measures 12.5<M.).OO0 
square iiiiles, and of this the tnqiical f<irest region occupies a greater 
share than the lemjierate. 

M(we than one-half of the entire laud of the globe is thus either 
characterised by forest or by desert, and the remaining area is in 
groat part grass lainl, steppes, or prairies, a very small proportion 
only being cultivated. 
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EUROPE AND ASIA. 

Maps 6 and 6. 

Europe and Asia are considered as separate divisions of tlio 
political \vt»rld, si ico they are distinct in the races which inhabit 
them, and in the advancement of those po(^})lcs in civiliziition ; 
but regarded pliysically, Europe and Asia form one continent, 
the greatest on the globe. 

Ill a general view of the form of this continent, we observe tliat its 
coasts are more broken into by the sea tlian those of any other of the 
land quartet's of the glo]>e : and that there are more numerous islands 
round them. Its (uitliiio forms a series of groat gulfs, peninsulas, ami 
promontories on all sides, with minor hays ami projecting capos within 
these, contrasting stnjiigly, in this res})ect, with the even-shored 
Africa, the other continent of the old world. Kuropc, extending to 
westward, with its many minor branches, may be considered as the 
greatest of these projections ; on the south arc those of Arabia, Iliii- 
dostan, ami Further Imiia; the east coast has the inountainoiiH 
southern peninsulas of the Corea and of Kamtchaika; whilst 1 lie low 
north coast is cut into by the long estuaries of the Arctic rivers, ami 
stretches out in cajies far to northward. I'ho continent of Euroju* 
and Asia is also peculiar in the nuinher of islands which surround it.s 
shores. Some of these arc completely isolated, but most of them 
are but parts of the continent, a little more deeply cut into by the 
sea than the peninsulas which arc united to the coasts. This is 
shown by the form of the islands continuing the direction of the 
elevation of the nearest land, or by the submarine connection sliowii 
by sounding. I'hus, the llritish Isles are on a plateau which extends 
north-westward from tlie plain of France, clearly united to the 
mainland. The Islands of Corsica and Sardinia, in the Mediterranean, 
are but a southward continuation of the chain of the Alps ; and 
Sicily, of the Apennines. The islands of the cast coast of the con- 
tinent, again, loop round a series of almost mediterranean seas ; and 
by continuing the mountain chains of the peninsulas, show tlieir 
intimate connection with tlic continent. 
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The two most separate islands belonging to the continent are 
those of Spitzbcrgen and Iceland ; and these are also the furthest 
removed from its coasts, though the smaller groups of the Orkney 
and Shetland and the Faroe islands would seem to form a tie be- 
tween the latter island and the mainland. 

The southerly direction of all the high peninsulas of this con- 
tinent has been often noticed with curiosity, and it may perhaps be 
due to an equatorial tendency of volcanic action. 

With regard to the distribution of the mass of this vast conti- 
nent, in a gciu'ral view, we observe that its higher 
^i^ifaadAsijL regions extend in a great semi-circle round the west, 
south, and cast, whilst the centre of the land is a 
great plain, extending to the northern coasts. The highland begins 
in the Spanish peninsula on the west, a table-land on which a scries 
of mountain ranges, called ‘ Sierras,* from their jagged outline, 
extend from east to west, and rise highest in the Sierra Xevada on 
the south, and in the Pyrenees on the north. 

Next comes the high mass of the Alps, branching out southward 
tiirough the islantls of Corsica and Sardinia, through 
Alps. the peninsula of Italy and the island of Sicily, and 
continued on the cast through Western Turkey and 


(» recce. 

Parallel to the extension of the Alps, but separated by the plain 
of Turkey, are the Carpathian Mountains, continued southward in a 
tortuous range, cut through by the Kiver Danube, to the Bjilkan 
Mountains of Eastern Turkey. The main line of height seems to 
pa.s.s from Greece, througli the high island of Candia. to the Taurus 
^Mountains, the highest part of the plateau of Asia 
Taurus. Minor. From this plateau depend the Mountains of 
Syria, extending southward to the group of ]Mount 
Sinai, and joining the western heights of the plateau of Arabia. 
l'!astward from Asia Minor the main line of elevation follows along 
the heights between the head of the Euphrates valley and the Black 
Sea, to the western and higher edge of the plateau of Iran, or Persia. 

l*arallcl to this line is the higher, but more isolated, 
Caucasus. range of the Caucasus Mountains, and the range of 
the Elburz, which forms part of the northern side of 
the Persian highland. The continuous line of height curves round 
the sonth-enstern part of the platcaiv of Persia, to meet the great 
central knot of mountains of the continent, at the western comer of 
the grrat table-laud of Asia. This is the point of union between the 
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two great plateaus of Asia, and the isthmus between them is formed 
by the lofty range of the Hindoo Koosh Moun- 
**^**^Mt**'*^ tains, which stretch out westward on the north side of 
the plateau of Persia, towards the Elburz Mountains, 
and on the east, lead into the Bolor 'Fagh, the meeting point of the 
Asiatic ranges, and the highest plateau in the worhl, also calh‘d 
tlie Pamir Steppe, or ^ Ijam-i-thnteah/ the M*oof of the world,’ 
From this central point the Thian Shan and the 
Mountains, ])ranehing out to the north-east, 
rtutl th«' Himalaya range to the south-east, gives the 
direction of the edges of the gnat tal^le-laml of Asia, the liigh<*st 
lan<l of the same extent on the gl(»he. 'riinuigli the midst of tins 
jL'i'v.'it hi^hlnntl a thin} high range, that <»f tin* Kiieii-luii, seems 
to contiinw the ce/itral lino of cleMithm to meet the Khiughan range, 
the main buttress o( the oppoMte side of the platt.ui. 'Fhese monn- 
tains then carry tlio line of ln.igUt northward to where it is broken 
tlirough \>y the valley of the Amur Uiver, but beyt>nil tliis, the lower 
chains of the Yaldouoi ami Stanovoi Mountains continue it along 
the east coast far to the north. 

The edges of the w'esteru part of the gr(‘at ttibh‘-land are shari»ly 
marked, for in them tiie land slopes steeply tlown to the j>lain ; but 
tm the eastern sitle, es[M‘eially towards (.’hina ami Siam, the table- 
land breaks into a multitude mountain ranges, and so inclines 
more gently to the valleys and coast plains. This is particularly 
the case on the simtli-ea.'^t of the }ilatenu, where, froni the narrow 
opening between the npj)er courses of tin* P>ralima])0()tra and Yang- 
tsi liivers, the mountain.s a]>jH‘ar to jnuir out into tJie plains to the 
south, to form llio numerous long ranges which stretch to south- 
west, south, and south-east, and bend round to eastward to form 
the main momitain range of Southern (’hina. 

The tw'o most isolated highlands of the continent arc the pla- 
teau of the Deccan, in Southern India, enclosed cm the oast *and 
West by the Cihauts Mountains; and that of Scandinavia, in the 
peninsula to north of Phirope. 'J’he maritime range, which cxUuids 
on the east side of the continent, from the mouth of the Amur 
River to the Corea, is connected witli the great plat(*au by the 
heights at the southern w^atcr-parting of the basin of the Amur 
River. 

The chain of islands on the east side of Asia forms a part of the 
great volcanic girdle of the Pacific Ocean, curiously separated from 
the mainland by a number of nearly mediterranean seas, one side of 
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all of which is formed hj the coast of the cootinent, and the other 
EMtem Chain 0 island chain. Behring Sea, or the Sea of 

ZiUmda and Seal. Kamtchatka, the most northerly of these, is sur- 
rounded on the east by the Peninsula of Aliaska and 
the chain of the Aleutian Islands, which stretch from it towards the 
middle of the Peninsula of Kaintehatka. The volcanic range is 
continued in the high mountains of the southern part of Kamt- 
chatka, which peninsula, with its extension in the Kurile Islands to 
the north Island of Japan, encloses the Sea of Okhotsk ; next, the 
high islands of Yesso and Niphon, form the eastern side of the 
Sea of Japan ; tlie Yellow Sea is shut in between the Corea and 
the liOO ("hoo Islands, wliieh eonfiniie the volcanic heJt to the Island 

4»f Fiiriiiosii ; aiwl this last \\ilh thf inouiitaiiiK of Liixozi ari<I 

of B't'Htern Jiorneo, cutiipIcU‘S the Asiatic part of the girdle, ami 
incloses the Cliiiia Sea. 

In general the mountain ranges of Europe and Asia take a 
direction parallel to the great semicircle of the highest 
Direction of the which passes round the southern side of the 

continent. There i.s a remarkalde parallelism and 
similarity in the south-wcstcni edges of the two great plateaux of 
Asia, where the range of the Himalaya slopes stet ply down, in a 
direct line, into the plains of the (langes and Indus, and where the 
lower but equally long eastern edge of the plateau of Persia falls 
suddi'iily to the valley of the Kupiirates. The western sk)}>es of 
the j)lateau of the Deccan, and that of Arabia, have also this direc- 
tion, and this line of height seems to be continued in the momi- 
taiijs on each side of the Adriatic. 

The heights of the different parts of the elevated region of this 
contiiieut arc very varied. In the mountain ranges. 
Heights. the highest points are generally near the centre, and 
the higher side of the table-lauds is invariably to the 

south or west. 

Beginning at the west, the table-laud of Spain has a general 
height of perhaps liOOO feet, since the line of half-a-mile in height 
on the map only marks out the higher regions. Its highest point is 
Mulahaci'ii^ 11,(>78 feet, in the Sierra Mevada, on the south; the 
second is in the Pyrenees on the north, the Pic i/t Xtthou, in theMa- 
ladetta group, 11,108 feet above the sea. the summit 

of the Alps, is 15,780 feet in height^’ and Monte AVw/, near it, the 
second in elevation in this group, is 15,210 feet; but besides these 
there are more than tw'cuty peaks in the range which rise above 10,000 
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feet in elevation. The Gran Sasso^ the summit of the Apennines^ in 
Italy, is 9514 feet in height; and MowU Etna, in Sicily, 10,834 feet. 
The highest point of the Torra, in the east of tlic Carpathian chain, 
is 8685 feet ; and of the Transylvanian Alps, the southern continua- 
tion of that range, is 8344 feet. The llalkan range, which con- 
tinues the curve of the Transylvanian Alps, on the oj^posite side of 
the Danube, rises to 6900 feet, and the puininit of the Khodope 
Mountains, a shorter but more elevated parallel chain to the south, is 
9842 feet. In the main line of the heights of Western Turkey, the 
highest point is not over 8000 feet ; but in the mountain region of the 
north of Greece, Mount Kama rises to 878‘» feet; and in the IMorca, 
several summits arc above 8000 feet. Mount hUi^ the summit of the 
Island of Crete, which is in the line of greatest general height, rises 
to 8500 feet ; Bei Dwjli, and BuUjtiar Batjh, the highest points of tho 
Lycian and Cicilian 4 aurus Mountains, are rcs])eetively 10,500 ami 
11.407 feet above the sea; and the general height of the highland of 
xVsia ]Minor, which is the western termination of tin* plateau of Persia, 
may be taken at half-a-mile (2500 to 3000 feet) though the average 
elevation of tlie ranges which inclose it on the north, and especially of 
that hich bounds it on the south, is much greater. In the narrower 
part of the highland, between the plateau of Asia Minor and of 
Persia, Mount Aiarat is lt),004 feet, Jind may be oonsitlered as the 
meeting point of the ranges eiiclo.'*iiig the plateau of Per.sia. Dema- 
vend volcano, on the Klburz Mountain.s, which form jwart of the 
northern barrier of the Pcr.>ian plateau, ri.ses to 18,461 feet; but the 
southern ridge of tliis liighland, though bioader, and of a greater 
average elevation than the northern, doc.s not seem to attain a greater 
height in any j'urt than 11,000 feet. In the Cauea.sus range Mount 
Elburz, the summit, is 18,571 feet in lu ight, ami nearly the whole 
crest of the lange to the eastward of this seems to rise above 
10,000 feet. 

There do not appear to be any very prominent .summits on cither 
side of the Persian plateau, till wc arrive at the range of the Sulai- 
man Mountains, whi(;h sliuts it in on tho (‘ast, and slopes down into 
the plain of the Indus. Here the Takht-i-Sulainmn^ or seat of Solo- 
mon, in the centre of the range, attains 11,301 feet in height. The 
peaks of the Jlindu-Koosk Mountains, which extend westwards from 
the Pamir Steppe, on the north side of tho Persian plateau, arc as 
yet unmeasured, but probably rise above 20,000 feet. From the 
opposite side of the upper valley of the Indus llivcr, the Himalaya 
chain extends south-eastward, forming the great buttress of the 
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Asiatic tablc-laiul, and the hijihost mass of clo^atcd land on the 
globOf containing the highest of all mountains. In this vast range, 
U])war<ls of one hundred of the measured peaks have been found to 
be more than 20,000 feet Jibove the sea. The highest peak is that 
of Minwt Everest^ or (laurisankar, 20,002 feet in elevation ; but 
several reacli nearly to tliis height. 

'J'he general elevation of the Kuen I.un and Tliian Shan Moun- 
tains, seems to be not far short of that of the Himalaya. Several 
jieaks of the former, near the western end of the range, where it 
branelics off from the central knot, are above 21.<>0() feet in height. 
The absolute heiglit of the siimuiits of tlic mountains of China i.s 
unknown to Europeans, but as many of them siiriiass tlie snow line 
in this southerly latitude, their h(‘ight must be accordingly great. 
In the Ivliinghan Mountains, on the east of the great platiau, AUwn* 
IWha is estimated to be lo,00t) feet in lieight. Mount JJiducha, in 
tlie Altai Mountains, on the north side of the j»]ateau, rises to n<*arly 
1 1,000 fet't, but tlic liighhiiid .seems to decrease in general elevation 
to the north-west, and to ex])end it.s height in tlio long ridge of the 
Yablonoi and Staimvoi ^louiilaiiis, vshieli latter ii>e only to between 
2000 and llOOO feet in height. 

'J'he i>eaks of the Kaslern j^eninsula and i.^hnid chain are very 
elevated. 'Iho summit r»f the Kamtchatkan peniiiMila is 15.825 feit. 
Mount Fusi JVouo, an extinct volcano in tlie centre of the tlap.auese 
Islands, i.s 11,177 feet; and the eulminating ]M»int of tlie I.^land of 
Fornio>a, Mount Morr’oton^ is lO.SoO b-et. 'J'lie (lhants of India 
reach tlieir greato.st height in the Neilglierry Hills, alino.'-t at their 
southern extremity, rising there to 8700 feet. A central knot of 
mountain.^, in the Island of (\'yh)n, attains a consitlerable height, and 
Mount Pi'drottiHoffdllo, tlie summit of tlie island, i.s 82S0 fei t. The 
isolated cliain, or jdateau of Scandinavia, has its highest point in 
SnCihatfvn, 70IU) feet above the sea. 

The mountains of the Briti.'ih Isle.s have the same general direc- 
tion as those of tile Scandinavian i»eninsula, though a deep j.art of 
the sea-b<*(l lies between them. Their liighest point, Lin in 

Scotland, is *1 lUO feet in height. 

'J'he chain of tlie Ural Mountains, the political houndarv between 
Euroiio and Asia, is the most opposite in direction of any of the 
mountain chains to the general line of elevation, since its course i.s 
duo north and south. Its highest point, Mount KonJako/d't\ is only 
51197 feet above the sea. 

Witli the one break, caused by the comparatively low range of 

c 
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the Ural ^lountains, flu* wli<*K» of tlu* continent of Kiirt>|>e and Ania, 
oast of tlio Scamiinavian }»liitoau, and to tlio oastoiii 
Euro^ an^\La ***‘******‘‘*“ cimin of Siberia, is ono vast plain, tin* 
•^roatost in oxtoni in tlio worlil, oocnjiyin^^ ;^rnoially 
the northorn diaiiuiLiVof tlio oontinont, but oxtiMidin*; soutli\\anls in 
the oontial part oi ibo oiaitim nt, to inobnlo tin* inniliorn diaina.i^o 
to tlie lllaok Sra, and a uivat basin of foiiiim'ntal diainai^i' to ilio 
I a.^pian and Anil Soas. '1 bat parr t»f tbo plain Mhiob is draiin d to 
the noi'lliwaul, lias natinally a ^onllo sloja* from ibo foot of tin* 
treat jdatoaii towanN rb** Aictio sboivs. but tbo basin of intoiior 
draina^o slopes Liia<lual!y towards tbo C aspian Sea. wiiioli lies in a 
pvat depression, tbo lowest ]»art itf tin- continent, with tlio evceptioii 
of the small but det-ju r area of the Jordan \ alley and ibe Diad St a, in 
Syria. A laree space, rouml tbo nortbeni side t * tlio Caspian, is 
below tbo sea level, and tbo suilaco i>f that inland sta is <^lfovt 
b.olow' tbo lo^ol of tbo ocoan. 

'i’ho only ^^n at isolated plaims of tbo coniinont aiv in tbo sotiib. 
in tbo valley of the (bniblo ri\or Kiiplirates and 'I’ij^ris: in tbo north 
of India, tbo plain oxtendino between tlie basins of tbo Jndns and 
(iansros rivers ; and tlio o<tast ]>lain of Cbina. 

In respootof tbo nature of itssurfai’o this eontlnoiit has. ]»erbaps. 

tbo ^nvati-st >aiiatioii8 of any of tbo land inassis. 

Kature of the <qcja western iK'iiiiisnla, or tbo oolilioal diiision 

Surface of Europe ^ ^ i i • • i • r i 

and Asia. J jirojn*, is tbo pai t oi tbo wtnld w bieb i.s tartbost 

advaneeil in civilisafioii, and so jirosonts tlie ereati'st 
area of cultivated land on tbo ‘ilobo, but its snrfaeo is also very varied 
— in soiiio jians still an uiiinbabitetl <bsert or unreclaimed forest. 

Iioj^innino at ibi' .soulb-east, wo lind tiial tbo ]»!ateau of Sjwiin is 
more or loss entirely a jmstoial country, in soim* );arts nearly desort, 
roceiviiif^ very little rain, though its valleys and tbo coast plain m-xt 
the Moditerranoau, are more fertile and cnlti\ated. 'J'bo J^laiu e/ 
France^ extending into the lowdaml of llelgium ami Holland, is porbaj«s 
the greatest extent of cultivated land in Kurojio. Its bill ranges 
on the cast afford excellent pasture, and arc partly covered with 
forest. On the coast next the Ihay of Ihscay i.s a sandy and marshy 
district, known as the * Landes,' afforiliiig, in part, a scanty jiasture, 
and in part covered with pine w oods. 

In bouthern Europe the slopes of all the more considerable 
E Kountainf chains, as the Pyrenees, the Alps, and 

* the Apennines, the Carpathian and Transylvanian 
Alps, the Tiiountains of Turkey, and the high islands of Corsica and 
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Sariliiiia, arc, for tlic most peart, covered with woods or forest'*, ami 
the lower land in tlie valleys, is gcnenilly w'cll cultivated. 

'I'lie plain of Northern Europe is of a different character. The 
Netlierlaiids, on the west of the f^reat European plain, form a com- 
pletely flat and low country, in some parts even 
Low Countries, helow the level of the sea, reclaimed and protected 
from tlie inroads of the sea l>y jrreat ‘dike.s,’ and 
]»artly hy naturally formed sand hills. It is drained l>y a net- 
work of frreat and smaller canals, and Ihe land thus formed affords 
jjasturo, <»r wh<*n culti\Kted, produces lich crops. In the 
(ast of the Netherlands, next the Ihussian boundary, is a ^^eat 
exti'ut of marshy heath : on the south-east a f;reat inoia.-H.s is known 
as tlie ‘/’it/; ’ and r n tin* north of Eel^rium a himilar, but mure ex- 
ti'iiMve tract of Ijo^ and moorland, is Ctallt'd ‘ d lic coast 

land of Hanover to the Kibe is, like that of Holland, f^enerally below 
the sea level. j>rotected by dikes; and between the ii\tr Weser and 
Kibe is tlic ^ Libuhunj hatih,' a sandy tiact covered with heath and 
scattered fir-trees. 

One of the main features of the surface of Northern Europe is 
the peat lake belt whicli surrounds the llaltic Sea. 
E^opcM PlcOn! extends from the lower Kibe round the 

wliolo water-shed of the Hal tie, iu Finland and 
Lapland, and in Scandinavia, eastward from the ba.se of its ]>lateau. 
'Ibe .soullieni part of tliis tract, in Prussia, extends inland for mon* 
than 100 miles in p*neral width, and is studded with iiimimcrable 
small lakes and pools. 'Flic p*eater portion of the soil of tliis part 
of the ])lain is .sandy and sterile, witli heath and stunted ]iines; but 
parts of the coa.st land to the west and east of it, especially in the 
delta and valley of the Vistula Kiver, are fertile and cultivated, 
thoujih lu tween tlicse districts the shores are lined with barren sand 
hills. North-eastward this repon is continued between the more 
fertile plain of Livonia, south of the (lulf of Finland, and the lieatl 
waters of the Vol»>:a, and rises to upwards of COO feet iu general 
elevation in the heights of the Valdai Hills, which have numerous 
lakes. Kakes Ladoga, Onega, and Peipus, in this belt, are the 
greatest in Europe.^ 

Further on, the great ‘rock and lake’ plateau of Finland, at a 
g(‘neral elevation of perhaps 250 feet above the sea, abounds in lakes, 
so that perhaps a third jiart of its^ surface is covered with w'ator. 
U'he remaining third of dry land is rocky, or strewn with boulders, 
^ Fur tlieir extent and elevation sec Map 21. 
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anti the precipices of the plateau reach the coasts of the Gulfa of 
Finland and Hothnia. 

To the north, Laplaml continues the lake region, ami it seenm to 
extend also into the Kola peninsula on the east. Kastern Lapland 
is an extensive sandy plain, in some plac(*a stretching out in deserts, 
and at others covered witii low tivos, but it has more budile pastun* 
lands nminl the lakes. In Scandinavia the lakes and swamps of 
this region ot'oupy the valleys of the gentler sloi)e from the pl.itean 
to the Gulf of iuiil .la. ami the parts b(‘tweeii are covered with 
stunted pines and firs. 'Fo south of this the lake belt is in the mon* 
pastoral and wooded «listriet of the Swi'dish mines, in the latitude 
of the broadest parts of the peninsula. A more fertile regi<m sur- 
rounds Like iVener; ainl between it and Lake iV'*tter is the CvUitral 
agvieultural region of Sweden: bat ti» south of this the lermiuati* 
ot the peninsula is oeoupied by a more rocky lake iv^^ion, with 
swainps and woods. 

The declivities of the wliole of the Sean(lina\ian ]>lateaii are 
cvo'orod with \ast ft»rests of jnne tri'is, but above 
limit of their growth, the upp(U‘ regions of the 
]daO'au have wide snow lields, or ‘ fjidds,’ the 
largest in Europe, and iinmensi* glaciers tit‘pending from lliese iiito 
the uumenms * fiords’ which intersect the hi-h coast. 

The plain of Hungary, surrounded by the forest mountains of 
d’iirk(*y on tin* soutli, of the d’irol on the w'est, and 
Plain of Hungary, on the north and ea^^t by those of iJoliemia and 
^b»ravia. tlio Garpathians and the 'rraiisylvanian 
Alps, is a great lowland. <lrain(‘<l by the middle course of the l)ann)»e. 
d'he plain is generally of great feHiiity; but large tracts an* l)arren 
wastes of sand, and next to the two great rivers which traverse its 
centre are exten-i^ivo mai.'>hes, though these wastes are now beiiig 
speedily reclaime 1. 

East<‘rn Europe ly-gins the more tlioroughly continental feature 
of this division ; and in its more united bulk, ^Y^i find the surface 
of the laud divided into great zone.s o( a inon; uniform character. 

Begiiining in the nortli, a belt of comstantly frozen level ground, 
f|uite destitute of trees, and oulycovero<l withino.ss, 
Tundrm. extends from the eastern shores of the White Sea, 
near Archangel, along the whole north coast of the 
continent to the coasts of Behring Sea, with a general widtli of per- 
liaps 150 miles, but attaining a breadth of at least 400 miles inland 
from Cape Severo, in the centre of the north coast of tlic continent. 
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'riiis clccK^rt belt is callod the ‘ Tundra,^ and corresponds to the 
barren anti sterile regions of arctic America. From the edge of 
the Tundra southward, a vast forest region, one of the greatest 
on the globe, stretches from Scandinavia and the lake region of 
JOuropean Russia quite across the continent to the Pacific Ocean. 

This forest region occupies more than a fifth part of the whole 
area of the continent. Its southern boundary, or the 
Forest Begion. point where it Ijegins to merge into the less wooded 
jiastoral country to tlic south of it, is approximately 
marked out by a line which, leaving the shores of the Wliite Sea 
near Archangel, pa.s.s(‘8 southward to the middle course of the 
Volga, tuniH grailually to northward from that to the lino of the 
Ural Mountains, tlu-nee nearly along the j»arallel of G0° to the water- 
parting line hetween the Irtish and the uj»j*er course of the Ohi 
lliver, along the nortli(*rn slopes of the great i>Iateau to the southern 
side of J.ake Raikal, tlieii round the broken north-east corner of the 
table-land to the crest of the Khinghan Mountains, and from that, in 
a diagonal lino soutli -eastwards to the Corea. The great extent 
marked out by tliis line is one united forest, cliiefiy of pines, tliroiigli 
which a traveller might pass for almost 4000 miles in a direct line. 
It is iiiterseete<l by the great valleys of the Si]»erian rivers, d'he 
upper courses of the Yeuesei and Lena rivers, though wooded, afford 
jfasturo, and arc cultivated in parts; and in the district round 
Yakutsk on the Lena, from the valley of its tributary the Vilui Iliver, 
on the left, to the Aldan, which reaches it on tiie right, innu- 
merable herds of cattle find pasture. The valley of the Amur River 
breaks the continuity of the forest, and the parts southward of it 
have a different character. On the south side of this river there 
are many agricultural tracts and iiasturc grounds, both on tlie main 
river an<l in its tributary valleys. 

Southward of tlie wooded region h that of the ‘steppes.’ or bare 
plains, which afford pasture for the herds of the nomadic tribes wlio 
inhabit them; in part almost desert, and in part 
Steppes. covered with scanty herbage and grass. 'J'lie 
soutliern boundary of this region is formed by the 
shores of the lUack Sea, the northern base of the Caucasus, the limit 
of the depression of the Cas]>ian Sea, and a line thence eastward to 
meet the wooded region at the corner of the table-lfind above Lake 
Ralkash. 'Jliere are numerous smafl swampy and disconnected lakes 
ill the steppes, which have iiO'Outlet. In the north-east of the steppe, 
between the head- waters of the Irtish and Obi rivers, is a remaikahly 
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hnvr ainl imriMw ilojn-os^jion, nearly 500 miles in lenj^tli, ami fiOl nl’ 
lir trees. The n«n*thern slopes >f the tahle-laml to the east of the 
steppe rejiion, form a muTo^^er Imt a]>parently mueh more fertile 
pastoml belt, mer^nnir from the forest on the north to the sandy 
wastes whieh oeeu]\v the table-land on the south. 

'1 he ]>lateau of Asia Minor is an exee])tional part of the continent 
from its pt>sition and elevation, tand it has a ijreat variety of surface: 
euUivated and ]u^piiloiis valleys and outer slopes, wooded districts 
among the moniitains. forests tni the north coasts and in tlie I'astern 
parts of the j)latt.au: a large central area of interior drainage in the 
jdateau is, however, a barren salt step]»e, with several large and 
niarshy salt lakes. 

d’he isolated range of the Caucasus is also furrowed by very 
numt‘rous valleys, all fertile, ami highly culti\.it(‘d ; its inountai i 
spurs are covered with forest ; and the highest regions have snow 
fields and great glaciers. South want from this, the western and 
higher jmrts of tin' tahle-land of IVrsia, ami its slojios to the valley 
of the Kuphrates and to the Arabian Sea, have varic'd b'rtile valleys 
and pastoral distriids. eovi'ved Avith wood or even forest in some ]>arts. 

'I'he next bn^ad region of the continent is that of the deserts. 

a less continuous but also W(‘ll-marked la'lt, stn teb- 
DeserU. ing nearly aeross the continent, from the di'sert 
]i»hitcau of Aiahia north-t'astwards to lu'voml the 
Khinghaii range at the extremity of the great table-land. Th(‘ 
wliolo of the jdateau of Arabia may Im' considered as a great sandy 
and almost waterh'ss desert, broken only by a few fertile, wadis, and 
of the same ebaraeter as the Sahara of Africa. The western arifl 
southern coasts of the peninsula, next tlio Red S(>a ami the Indian 
Ocean, arc surrounded by a belt of arid sandy lowland, called the 
‘ Tiliamn^' of variable breadth, and sup])osed to liave formed at one 
time a ]>art of the sea-bed, from wbieh it has been gradually raised, 
d’hc slopes of the plateau, between this out(*r rini of sand and tlie 
deserts of tlie higher interior, are fertih; and well cultivated. On 
the north, the plateau slopi's gradually to the valley of the Kuphnit('s, 
and from the depre.ssioii of the J)ead Sea ea.stwanl is called the 
Desert of Syria. 

TJie plain of the valley of the Euphrates and Tigris possesses the 
most fertile soil, once highly cultivated and supporting a large 
l»opii]ation, but now it is cncroatdied on by tlic desert, and gn'at 
swamps have formed on each side of the b)W(*r courses of the rivers 
through .neglect of the embankments wbieh once directed their 
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roin-HO. Now a orcat j art of the coiintiy is usM as jastiiro land, 
hut many disliirts are now little ladter than a desert. A narrow 
and level stiij) of hot Bandy desert, aj»jjar(‘ntly corresitonding to 
the ‘Tehama’ of Arabia, extends ronml the ■whole of the coast 
of th(‘ IN ihian idateaii, widenin;^ in tin* east, where it has nume- 
rous salt marslu'S. 'J'ho Persian part of tliis coast desert is terimd 
‘ and that soiitli of lieloochistan the desert of Makrau.^ 

he iin>re fertile? southern slope.s of the plateau sejiarate this region 
from the higher des»‘rt whieh, with the exception t>f a few p(*attere<l 
ami fertile* oases, occujjies the whole of the ]»lateau in the interior. 

'i'hc sands of the J*ersian d(‘.sert an? impregnated with salt ; and 
a large swamp or salt lake calletl ‘ Seistan,' or ‘Ilamoon,’ lies in the 
eastern jiart of the desert, and receives the waters of the river 
Jleimund from the iiortli-east, hut its )»asin has no outlet. 

North of tlie plati'au of Persia, the lower //r.w?7 rttjhni ofTnrk- 
v.<lan extends from the ('asjiian Sea eastwards to J.akc IJalkash. 
dhe depression on the north .hMc of the (’asj)ian belongs to this 
region. It is a gr(‘at arid jdain, with many marshes, satin ated 
and oncrnstcMl with salt, so low that when the wind blows for any 
length of time from south-east, the waters of the sea flow' over 
it for many miles. Petweeu tlie Aral and the (’a>jtian Seas an 
abrupt bluff ]ilat(*au, calleil ‘ Vst Vrt,' rises to tliM) feet above tlie 
hitter sea. The rest of this region, from the south-eastern shores 
of the C'asj)ian round tlie Sea of Aral to Lake Palkash, is a great 
sandy desert, only divideil by the Amu ami Sir Daria river.<, along 
wlioso C()urse.s there is a more fertile strip, especially in the lower 
course of the former river, where the inliabitctl part of Khiva has 
been rendered fertile only by most imlmstrious irrigation ; on the 
latter river there are great marshes. The part of this desert round 
th(' Sea of Aral has the appearance of an ancient lake-bed, and 
it is believed tliat this iulaud sea is becoming gradually dried 
up. TIic western slopes of the great table-land of Asia, and the 
high mountains w'hich rise from it on this side, form a varied region 
of fertile valleys and bare mountain slopes, dividing the lower 
deserts from those of the plateau. 

From behind the out(T barrier of the Bolorand Himalaya ^Vfoun- 
tains, a continuous belt of desort, of variable breadth, stretches 
over tin* table-land of Asia to its north-east corner for more than 2000 
miles, the greatest extent of waste in this continent, and only 
second to the great Sahara of Africa.' 'Hic eastern part of it is 
called the ‘ Akxu Chin^' or White Desert ; the central part, covered 
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with fine drifting sand, is the ‘ Hauhai^’' or the Sea of Sand ; and 
the eastern portion, covered with saml and small stones, * Ta Gobi,' 
or great Gobi Deseit. A part of its soil is impregnated with salt, 
and there are many brackish lakes in it. The general elevation of 
its surface seems to be about oOOO feet above the sea, higher on the 
t>iiter limits and sloping down towards the interior, 'i'his gri'at 
desert is cut into by a singular ami completely 
U.od!^re^o” iltprossion, a fertile valley cxteiKliiif,' from 

the base <if the Thian Shan ^lountnins in the oast, 
far into the desert region. Tliis is the valley of the 'farim Kiver, 
measuring, from west to east, nearly 1000 miles, very fertile and 
well-watered in its upper jnirts, where it produces all kinds of grain 
and fruits, and rich crops of cotton, but merging in the east into 
the desert, whose western edge here snrronnds Lake Lob, into 
which the Tarim Iliver Hows. 

The eastern slfipe of the Khinghan range is covered with forc'st, 
but at its base a wide level drsert ]>lain calird ‘ /v'lVe/nw,’ extends 
tor more than i^OO miles from the base of tliose mountains. Its 
eliaiactor nsembles that of the (iobi, generally covered with sand 
and having nuinerous salt lakes, but it has uIm) frequent pastures. 
'J'ho * Thvr' or Indian desert, occujiving tlu* great plain to the east 
of the Indus, is also a lower extension of the great desert of tin* 
table-land, only scqiaratetl from it by the forest eoveri'd range of 
tlie lliinalnya, Ihis d(sert extends Fonth want to Die salt iinnass 
called the ‘ AVa of ('a/<7/,’aml northward in the ‘ between 

the five rivers of the J*unjaub. 1'he fertile valley ami delta of the 
Indus, annually inundated by the melting snows of the mountains 
round its iijtper course, separate this desert from that of Persia. 

The pait of the conlinont wdiieh lies south of the d(‘Sort region 
in India and Gliina, seems to have the geneial 
character of fertility, with w'ooded hills and mountain 
slopes, and cultivat(!d valleys, or great extent of 
cnhivablc land, touching in its southern extremities on the zone of 
tropical vegetation and forest. 

The xdain of the Ganges is the most cultivate<l and populous 
part of India. It L separated from the forests of the Himalaya on 
the north by the * I'arai^' or swamp, which extends in a narrow belt 
along the w'holc base of the range from the U]>per Ganges eastward. 
The western part of the Tarai is covered with long coarse grass, 
but the eastern is densely w'oodcMl with gigantic trees, and has a 
deadly climate. The whole of the great delta of the Ganges and 


Southern fertile 
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IJrahinapootra rivers, the greatest in the world, is aninially inun- 
fliited over an area nearly equal to that of England, so that only 
the villages, which are protected by embankments, appear like 
islands during tlic inundation, 'i'his overflow begins in the end of 
.May, and tliC land is again clear in October. The ^ SunderhuraW* 
is tlic continually swampy tract of the delta next the Bay of 
Hengal, overgrown with trees and thickets, the cradle of epidemic 
cholera. 

The jilateau of the Deccan, an elevated table-land with a level 
surface, excepting where it is cut into by the river valleys, has a 
geneially rich fertile soil, well adapted for the growth of cotton ; 
and the Western (ihauts, sloping to the Arabian Sea, have thick 
forests, consisting in great part of teak and bamboo. 

"J'he interior of China and Eastern Tibet, in this region, seem 
to 1)0 cliaiaeterised by j)astoral districts in tliC higlier land, and 
fertile and cultivated valleys in the east. I hc numerous mountain? 
in the south of C’hiiia appear to have extensive forests. 'J’he great 
j)lain of ('liina extends fnun the north of IVkin to beyond the month 
of the Vnng-tsi-Kiang, v.ith a variable breadiJi, stretching inland in 
the valleys. On the noith, round I’ekin. its soil is sandy and 
swamps are frequent on the coast, but the greater part of it is very 
fertile and highly cultivated, and is perhaps the most densely popu- 
lated part of the earth's surface. 

'J'hc islands of »Iiq»an ju’(»]ieriy belong to this region. Little is 
known to Europeans of the iiiteiior of these islands on account of 
the jealous exclusiveness of their inhabitants; but the parts of the 
middle island which have been seen, give evidence that agriculture 
is cAiriod on there to its highest perfection, and every available spot 
is cultivated to supifly the wants of a highly populated district. 
'I'ho steep dccrlivitics of the island of Formosa are covered with fine 
trees and pastures. 

'J'he peninsula of Further India consists of a series of long, but 
not very elevated, mountain ranges stretehing southward, »ith 
corresponding wide valleys between. These mountains appOJir to 
be generally covereil witli forest. The valleys are well peopled, 
have groat fertility, and arc watered by numerous rivers. 

In the north-cast of the peninsula, within the Gulf ofTongking, 
is a rich })laiii, a part of which is annually inun- 
Tropical Forest dated. A hilly oountry, extending on both sides of 
the Lower ^lekong llivcr, and surrounding the groat 
lake of 'Jlialc Sab, is entirely covered with tropical forest, but the 
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deltu of this river is low, and 1ms marshy jrJtiss-eovored j)lains innii- 
dated durin^^ the rains. 

The island of C ’ey Ion has a central area of mount ains covered 
with vast forests, but round the outer part is a rich belt of lowland 
watered by nunierou.s rivei's. 

The Andaman islands, in the Bay of Bengal, arc also in the 
tropical forest region, and densely covered with trees. 

d'he great drainage sy.stein of the continent is that of the plain 
to the uorthwanl, and of the slopes of the. higher 
Hydrography, land to the remaining shh*s, with an interior area 
of eoiitinental drainage, which conijuises the whole 
of the desert region of A^a atnl the drainage of the River Vt>lga, 
in Europe. 'I'he tomporato climate of E.urope allows free use 
t>f the deep gulfs which penetrate it from the Atlantic, ami t'f 
its larger rivers, f(»r the pmj*oses of trallic ami navigati<m, hut 
nearly llie nhnle »>f the Aretie eoast of tlie <*ontiueiit is euiisiaritly 
ice-boiiml. so as to n'nder marly useless the gre.at rivers of the 
nio-t of wliieh vouhl others i^e alTord nalur.il ehannels of 
cMinmunii ation far into the land, aimo>t the 1 ase of tin* ])lateau. 
I'ln* great ri\ors i»f the east coast, the Amur, lloaug, Vang-tsi. 
and Mekong, are na\igable fora long distance into the inten<u-; 
tlu‘ (iange.s ami Indus rivers o]»eik up the ]»lain of India; and tin* 
Euphrates river i> a higli\\ay through th(‘ n alley to the base of 
tile jilateau of Asia Minor, d’he greali*st rivi*r of the eontineiital 
drainage is the Volga, ^\hi^h supplies the Casj.iaii Sea; and it is 
a^so the only om* v. hieh. in the upper ]>art of its course, drains a 
country w iiieli doe.s noi lu long to the doert region. 'I his is alM> 
the only navigable riv»-r of the (‘ontinenial System.* 

'Jlie ( ’aspi.iii, tin; Jargfst inland sea in tin* vvoihl, has an area 
of 178>th) s^puirc miles, or con>iderably greater than that of the 
r»ritish Isles. Its navigation is <langen»us, and is generally carried 
on in small vess< ls, but steamers eross it from north to south. Its 
wat»-rs are not so salt as t]n)8e of the ocean, siiicc a great suj>ply 
of fr(‘sh water is constantly broiiglit to it by the River Volga. '1 he 
wdiole of the nortliern part of it is of a less d»‘j)lli than b<) fe(‘t, but 
in the south it sinks in the centre to a «h j)1h of nearly JIOOO feet. 

dlie Sea of Aral, only 2b feet above the ocean level, lias an 
area of 27,000 square miles, or not far short of that of Seotlaml. 
Its waters arc salt, and, like the C’asjiian, it has no outlet to the 


* Sec .Map 21. 
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oc(*a?i. It is very nhallow, the greatest depth being not more than 
220 feet, but is navigated by fieliermeii, who use flat-bottomed boats. 
Lake Balkash is the third gi-eat inland lake of this desert region. 
Its siirface i.s perhaps 700 feet above the sea, with an extent of 
11,500 square miles. Its waters are also ‘bitter salt,’ and their 
greatest depth seems to be not more than 70 feet. Ijike Baikal, on 
the nortliern slope of the plateau, in the upper basin of the Yenisei 
Itiver, is the largest frcsli- water lake, or sea, in this continent, 
having an area of 1 .‘1,287 square miles, and is thus comparable 
in size to Lake Tanganyika, in Africa. Its surface is 1280 feet 
above the sea, and its greatest depth is perliaps 4»i0 feet. It is 
regnilarly luuigated by steamers from May to November, coin- 
niiuiicating with the plain of Silieria bj' the navigable Angara River, 
]»ut in winter its surface* i.s froz(‘ri over, aiel frr)in January to April, 
traflie is carried on across its surface in .sIiMlges. 'J lie smaller lakes 
of this region, between the Caspian and Like Baikal, are very 
numerous, both in tlie slopes of the jOateau ami in tlie higher and 
lower deserts. I.nk(* Issyk-kul, one of the lar<r(‘St of these, has .an 
ain a of more than ten tiincss that of the Lake of Geneva, and is 
pcrha]>8 5000 feet .above the sea, Hie ljighr«it known lake of the 
world is also in this region, in the Bohn- Ta'.cb, at the source of tie* 
liiviT Amu Daria, eallcMl Sir-i-kol. Its height b.as been eslimateil 
at lo.fioo feet above the sea. 
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NORTH AND SOUTH AMERICA. 

Maps 7 an<l S. 

Tiif pliysical foatures of North and South Aniorica are iiioic 
sharply doiinod than those of tlio (dln r great land masses. 
A great ridge of elevated land rises on the western sidi's ol’ these 
etmtinents, there is a lower and l(‘ss nnile<l mountain region in 
tlie east, and ln‘twe(Ui these a great plain or valley exteJids 
from n(*rth to south throughout their eiitin* h iigth. 


d he western Iwights of N<»r\li Aineiiea contiiiiiod thnaigli the 
table-land of M«‘xieo to the Andes of South AiiKTiea, forms the 
greatest chain of mountains in the world, extcmliug for a length of 
more than a third part of tiie* circumference of the glohe, and ex- 
I>aiKling near the centres of both continents into double ranges, witlj 
high table-lands between, beginning at the north, wo iind that 
tliis chain is a c(»iitiiiuation of the great volcanic 
Western Heights of of the Pacific, ’v\hi<*h, leaving the Asiatic coast 

AMEBICA Kamtchalka, is carried across to the American 
side of the ociaii by the high volcanic jicaks of the 
Aleutian Islands, forms the long peninsula of ‘Aliaska, ami then 
bending east round the coast culminates here in the volcanic peak 
of Mount St Klias, I t, 070 feet, and continues tlience in a due south- 
east direction, expanding in width, and again contracting, to the 
furthest corner of the wedge-shaped table-land of Mexico. From 


Table-land 
Enclosed by 
Outer Bangei. 


each of these two meeting points the range op(*ns 
out into a double line of greater heights, enclosing 
a table-land between, which attain their greatest 
separation, and the plateau its greatest wiiltli in the 


centre of the continent. The eastern enclosing buttress of this 
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t.ililo-land iH formed by the Roclcy Mountains, and the western by 
tile coast range and the Sierra Nevada; both are continued soutli- 
ward as they approach one another again, in the mountains which 
rise from the sides of the table>land of ^Mexico. Several peaks of 
the Rocky Mountains rise to an average of 14,000 feet ; the summit 
seems to be Moant Hooker^ the height of which has been estimated 
at H»,750 feet. The coast ranges are not so continuous as those of 
the Rocky Mountains, though the\' seem to reacli the same general 
elevation, being cut into three separate portions by the valleys of 
the ('olumbia and Fiaser Rivers. 'J’he highcbt ascertained point of 
these is Mwntf Shasta, or ‘ Sliasta Rutte,’ in the Sierra Nevada, which 
rises to ll.RlO feet, but several points attain nearly to this height. 

Retween these ranges the, table-land has a general height of more 
than lialf-a-niile alj()vo the sea, though in some ]»arts it rises to above 
a mile, but the valleys of the nj)iM‘r tributaries of the Columbia and 
Fraser Rivers out <lee]ily into it in the directitm of the outer ranges. 
Retween the head waters of the Colorado and Columbia Rivers the 
widest part of the table-land occurs, known as the 
Great Basin. ^ dnat Jlasiu,'* which is at an average elevation of 
f)(M)() feet above the sea, and extends over more than 
square mib's. an area much greater than the whole empire 
of Austria. 'J'his great ba.^iii between the outer range.«», seems to be 
more or less completely a desert region of stony and sandy plains, 
interspersed with isolated bill ridges, bearing a few stunted trees, 
with liiml tiats iin])regnatod with wdt. and frequent dried-up lake 
bods. Jn the western part of the basin is tlie (Ireat Salt Lake of 
America, 4:^10 feet above the sea, ami several others wbieh have no 
outlet to the sea. Further south, where the outer ranges begin to 
close, is the table-land of Mexico, in the northern part of wliieli 
there is another high sandy and saline desert, apparently similar in 
eliaraoter to the f ireat Rasiii. Where the ranges unite in the south 
of the table-land of ^lexico, they form a ])lateau of much greater 
elevation, rising to an average height of 7 to 8000 feet. From this 
]dateau rise the highest iiumntains of North America, 
the volcanoes of Oriziiha, l7,7o4, and Popocatapetl, 
1 7, 729 feet, an<l several ot her peaks across the table- 
land above 12,000 feet in height. At the centre of this highest part 
of the plateau is a depression, in which is an oblong plain with four in- 
land lakes ; on the shore of the largc^^t of these is the city of Mexico, 
7468 feet above the sea. In the steep flanks of this highest plateau, 
as also farther to the north, arc frequent deep, perpendicular fissures. 
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calloil • or • ( o/7 in IIk* bottnm of <!ir 

most luxuriiuit vi\u^c ration. 

The eeutnil ri'L;iv>ii of North Aimniea may he saiil lo I ‘ one at 
]»lain or valley, from tin* Aretie Oeeaii 1 * the (inlf 

Great Ctntral Moxioo, risin*; ijra liially from the m<'.i()i of tie* 

* ]MaeUin/-ie Ki\er to loUO fi'et at the sou <•« s of ti:e 

Alissi^sippi, ami >lopiii;,' thenee pnitly lo ii** month, lia\ii 4 a hates . »1 
hraiieh in the valley of the great lakes ami of the St l.iwrem e. to 
the Atlantie. 

From the Maeken/ie Ki\er to the water-shejl into Lakf Supeimfr, 
there is a thiekly troinhil rn/nu), a remnant of the 
Wooded Region, original hu'i’st, extemling along the line of tin* gii ;st 
ehain of lakes from the (Ireat Hear Lake to l.aht* 
Winnipeg; ami also o\er the northern part of the we.steni height>, 
from the aretie limit of trees, near the Yukon to lu'yoml the 

(iOth parallel southward, bttl afterwards only in the outer sh»pe of 
the mountains to the Paeitie, as far as C’alifi>riiia, leaving a griat 
interior region whieh is almost destitute of trees. The triclixs 
extends t)ver the whole of the central j>art of tlie wesltrn 
table-lauds, and to near the Mis.sis,si|)pi River eastwards. South of 
the fore.sts in the eeutral plain, at the edge of the woods, comes the 
* Fertile Iklt^'hOO miles in length, watereil by tin* North Saskatehewan 
River; a region which, by successive tires, has been cleared of the 
original foresr growtli, abournl.-s in the mo.st luxuriant herbage, and 
j)osse.s.ses a de<‘p ricli soil of vegi table inoiild. 1m yond the water- 
parting, the wide trial es.s prairtt,^ nud Miaiuuahs i A the Mississijipi- 
AIi.>S')uri valley ext<‘ml between the »lo}»es of tin* Koeky .Mountains 
on the west, and Lake Micliigan on the east, ^oiitliwards to the 
swampy Hats of the gidf slope. The higln r terraeo of the prairie 
lands of the Mis>i>sip]ii valley, next the L'oi^ky Mountains, Jias been 
called the Gnat WoUrn Phi'm. A still higher part of the south of 
this plain, in Texas, is known a« the Lhum Fsfarwh^ from tlie 
stakes whieh guide acro.s.«', its wihUrne.^s. A va.st tract of country 
at the lower part of the plain of the Mississipju is hut little ele- 
vated above the sea, and is aiiniiaUy inumlated l>y the spring Hoods 
of the river. To protect t\ie cultivated ground ironi 
inundation, banks of earth called h cu s have been 
erected on either side of the river, and extend for 


upwards of a hundred miles from its mouths upwards. From the 
constant filling up of the bed of the river by the mud whieh it carries 
down from the higher ground, and deposits in its less rapid lower 
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I'oinsc, tliiH icvi'L* Iijih consfaiilly to Iw! raiscil aiul rarrii'fl farthir up 
tla* river, inii in sjiite of all care tlio breaks in it are frequi-iit, ami 
the iinimlali'ius whh-li follow subinerjre the land and destroy tlii» 
crops, hut r* j>ay the jiresent damage hy leaving a rich layer of mud 
on tli(‘ land. 

riu' swinnDu eontinno round the Jowland.sof the whole sontli-east 
coast, from ilie Mi^sissipia to as far as Cape Jiatteras. occasionally 
overgrown with ]»ine ami cyj.ress, tlie.M- parts being known as the 
' i'iin‘ H<trn Its.' 'i’he peninsula of Florida is low and Hat, covereil 
with woodeil swamjis, culled T!nr;/lath s,' in the south. 

To the east of this central valley are the Jiarrni Oroutuls.' be- 
twei'ii the .shores of tin* Arctic Ocean and Ilud.son 
Eastern Region. Jlav. and to the east of that tlie SUrik Ixiif 'niii’ wi 
Jjabrmlor, so called from their having few fiir-bear- 
iiig animals, though the reindeer and musk ox are abundant. Tiie 
Harren (1 rounds rise in many parts to lOUO and loOO feet, and in 
the southern and central jiarts of Labrailor the liills arc 3000 feet 
above the sea. North of this are the rocky and bare islands of the 
Arctic arcliipelago, freed from their covering of snow only in the 
lieight of summer. 

I'he surface of (Iroenland, as far as it has been explored, may be 
considered as one vast eternal glacier, resting on 

Greenland. rocky inouii tains of considerable elevation, and 
moving with an almost imperceptible, but constant 
motion towards the sea on all sides, and reaching down into it at 
many points, there to break off in the huge icebergs which float uii- 
melted far into the temperate zone. Tlic westoni coasts of Greenlanil 
are intersected by numberle.ss deep precipiced fiords, with only here 
and tliore a narrow strip of habitable land along the shore, on parts 
of which a little grass or stuiiteil heath may grow in siimmer. 

'Fhe southern shores of llud.^on Hay and James Bay, inland to 
the water-parting of the river.s flowing to these, is a region of 
swampy tracts, se]»arated by lo>v ridges, 'riiis lowland, extending 
round the south of Hudson Bay, has been called the ^ Gnat Xortkrn 
Pbuii' 

Beyond the valley of the St T^awrence, and between the great 
lakes on the north and the praries on tlie west, sloping up to the 
heights of the Alleghany ^Mountains, is a second region of ‘ U cod- 
the remains of the original forest of pine, maple, and oak, 
whicli formerly extended over the Atlantic slope also, hwt into which 
great inroads liavc been made in the advance of cultivation. 


\ 
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Tlic AUcghmy Mountains form a series of parallel ridges, extending 
ill a tortuous north-east and south-west direction, 


Alleghany 

Mountains. 


with a general height of from 1000 to 2000 feet, 
continued to the north in the Wlute Mountains, be- 
tween the St Lawrence Kiver and the count, 1 he highest top of 
the Alleghanies is Black ^lountnin, 0707 feet, and of ilie AYhite 
3Ioiintains, Blount Washington, G288 feet above tire .sea. 

The chain of fresh water lakes extending from tbe valley of the 
St Lawrence to the shores of the Arctic Ocean, fon.m the greatest 
leke region id the world. The largest of these, Liii ' Suj^entu*, tlu* 
highest in the drainairc* ba.Nin of the St lAwrence, covers an ana 
coiisMerably irnater than the wlude of Scotland or Ireland, and the 
whole chain t:ikt ii t«*get!rer would f(»rin a sea md far sht)it of the 
Black Sea in i xteut. 'I'hc surface 4>f Lake Supiuhw is (»27 Let abovii 
the sea, and at it.s greatest depth it.s beil is ]u‘iha])S 
Great lakes, a** inuch below the s<*a level. Lak(*.s Mieliigan and 
llnnui an- at ilo- hoviU* level of o7S fei't. Lake Kiie 
at fei t. and Lake Ontario oulv «ol feet, the St Lawri'iici* de- 
secuding that amount bitween tlie lake and tin* sta. 'I'lnis tin* 
giv.vli-al diseent is b« twicn the two la>t nanuil lakes, lot b^et of 
vvJiich is in the gnat .Niagara Fall, l.^aki* W innipeg, at ju‘arly the 
same altitude a.s Lake Sujarior, diains to Iliid.^-on Bay l>y the Nelson 
and S<‘V»*rn Biv<*rs : Lake Athaba''ea ami the (Ireat Slave and (liH'at 
Bear Lakes, to the Arelie Oc*’an through the Mackeir/ie Uiver. 

'i’ho West lu‘iia Ldands, the suminit.s of a submaiine elevaliim. 

funn a i-haiii uniting tin* eontinents in eontinuathm 
of the lower heights of the eadern Fid(‘, whilst the 
liigh mountains (»f t'entral Anieriea ui:it«* the great 
ranges on the wi.st, and, carrying out this ^ic^v, the (lulf of Mexico 
and the Caribbean Sea may b»* regarded as a di*pression in the great 
central valley of tlie two contiiumts. d his sea Ix’twcMUi tln». eonti- 
nents is suppo.sctl to have ]»cen at one time much more a mediter- 
ranean S0a than it is at pre.cent. the channels between tlm i.slands on 
the cast of it having been cut through ami worn <lown by the constant 
action of the waves which now sweeps in a strong current through 
them, aided perhaps hy volcjinic ageney. d’hc chain of the West fiulies 
rises to a considerable licigbt in the western island.s, the mountains 
in the south-east of Cuba rising to 7200 feet, the Blue Mountains of 
Jamaica to 7150 feet, and those of Haiti to 8000 feet from the sea. 

The chain of smaller islands, '' Antilks^'' wdiich extends in a curved 
line from these to the South American coast, is chiefly of volcanic 


WEST INDIA 
ISLANDS. 
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origin. The central islands of Dominica and Guadeloupe have 
mountains of 5818 and 5118 feet in height, those extending on either 
side are lower, though some rise to above 8000 feet. 

The Bahama Islands are the upper parts of the groat coral reefs 
and banks which stretch for upwards of 800 miles north-east of the 
coasts of Florida, Cuba, and Haiti. The islands are generally long, 
flat, and narrow, covered with a light sandy soil. 

The physical boundaries of Central America are the Isthmus of 
CENTRAL "•l''ehuantepec on the north, and that of Panama on 
AirCTTnA south. The region between these points is 

chiefly characterized by the great range oi lofty 
volcanic mountains which extends along its western side, the highest 
being the volcano of Agua, 13,000 feet above the sea. On the 
north it opens out in the tahk-land of Gnatemnhi^ stretching into the 
peninsula of Yucatan, and has an average elevation of perhaps 5000 
feet. JSouth of this the more broken table-land of 
Table-landi. Honduras has an average lieight of 4000 feet, and 
beyond this plateau is t\\Q plain of Aicarai/na^ in ter- 
raced slopes of prairie and pine forests to the ^losquito coast. On 
the west of it is the Lake of Nicaragua, only 131 feet above the sea. 
From this to the lower isthmus of Panama is a table-land, with a 
steeper slope to a narrow plain on the side of the Caribbean Sea. and 
a more gradual slope to the Pacific, rising to 2000 feet on an average, 
but to a much greater height in many of the volcanic peaks. Its 
two highest mountains are Chirhpii, 11,205 feet, and Pico Blanco, 
11,740 feet. At the Bthmiui of Piwamny the two great oceans ap- 
j)roach most nearly, at one point to within 30 miles 
Isthmuses. of each other, and the summit level of the railway, 
wliich now crosses it, is only 202 1 feet above the seas. 
'I'he immense commercial advantages which would be derived from 
a connection between the tw'O great oceans at this point, in shorten- 
ing the voyages from the centres of commerce in Europe to many 
parts of the \vorld, have led to tlie projection of many schemes for 
the accomplishment of this object. The project of a canal to unite 
the Atlantic and Pacific Oceans dates from 1528, and has been 
called ‘the mightiest event, probably, in favour of the peaceful in- 
tercourse of nations, which the physical circumstances of the globe 
j>rescnt to the enterprise of man.' lu a document of the United 

* The lowest summit level in the isthmus of Darien is perhaps 100 feet 
below this. 
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States Senate of date 1860, on the subject of intor-oceanic ooiuuiuni- 
cation, a list of twenty-six jdans for this end is driven. Kiaeteen of 
these projects are for canals, and seven for railroads, each taking 
advantage of one or oth(?r of the isthmuses between Tehuantepec 
and Panama, the liake of Nicaragua fi>rminga part of several of them, 
and some making use of the Uiver Atrato, which nearly divides the 
isthmus from South America.^ 

The Andes of South America form the longest unbroken range* 
of loftv mountains on the globe. 4*luy extend from 

AHERICA. the Isthmus (*f Ikitiaiiia on tlte north to (aj»e Horn 
in the st>uthj close to the western of the conti- 
nent, and so di>pose its river systems that whilst some (»f tie* largc-t 
livers of the wcnld are found li.siug in, and jumriug to tlie » asl\ -nl 
of tlie Andes, no .single ri\er of iinjxu tanee flows wt'stwanl fiom 
tlu'iu. As ill tlu* liighlauds of the North Ameriean 
Andes Mountains. <*oiitim‘ni. t^o liero the rangi* is generally a dimlile 
oiu*. eiiel«)«'ing a liigli taMe-land. 'I’hihe higher 
ranges in the Alt'i« s .sj-^tem ha%i‘ the geiu lal naiiies of tlu* r.a^leui 
and Wt‘Mern t Vc'A/^ ro. 

A >\esTern branch of ilie We«*terii ('oidilhra extends to. and 
terminates at tin* l>thmns i»f Panama, but the Ka-^tein t'ordilleia 
fitretche> in a curve to the norili-i‘a.‘'t and along the coa>t to\\ards 
the I.sland of 'I’linidad. 'I’lie lnghe.>>t jmint in the Andes of the 
noitli is the Xe\adii de 'i\»lima, fei‘t wliich li-es from a 

eentral range between tlio outer Cordillera, d o the mmiIIi of this 
the different ])aits of tlu* range an* di.^tingiiished by the name of llu* 
country through which tliev ])a^s. 'I'lie Amhs of or the 

E*iua1nrail Anths, have two «>f the most imjioitant moiinlains of the 
whole chain — Mount ( himborazo, lising to 4Jl fei‘t, on tlie 
We.stern ( ’ordillera, tlie higliest mountain of northern South Amei iea ; 
and Cot(;paxi tin; Ka^teni, jn-obably the higlie>t active volcano 
of this rang! , or in the world, its crate r being 18,S75 feet above the 
sea. These peaks are nut far to tlie .soutliward of the city of Quito, 

' A treaty for the construction of an iiitcroccaiiic canal w'as signed by 
the United »Stutes of North America and of Culmnhia on the Utli Fehruaiy 
186y. The canal is to unite tlie flulf of San Miguel with Caledonia bay, 
through the isthmus of Darien ; the siuinnit level here is slated to he aliout 
104 feet (Doc. No. 02 of SOtli Congrcs.s of U. 8.). The treaty givc.s to the 
United Statc.s the exclusive power of con.striiction, and grants 0 miles of 
land on each side of the canal. The tneasuremciits arc to be completed in 
2, the canal in 15 years. 
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which is situated in the valley or table-land between the ranges, at 
an elevation of 9534 feet. 

In the Andes of Peru the Cordillera begin to open out, increasing 
in distance from one another to the southward. The Western 
Cordillera is a continuous line of summits, but the Eastern is here 
broken into by the valleys formed by the headwaters of the Ucayale, 
one of the main tributaries of the Amazon. I'he general height of 
the And(‘s, at this point, is not so great as to the nortli and southward. 
In the c(?ntrc of the Western Cordillera of reru, the highest point 
is in the Knot of Paste, 1 1 ,800 feet, but near the Bolivian Andes 
some points rise as high as 17,000 feet. 

In the eastern part of the Andes tabl(*-land, between Peru and 
Bolivia, a depression occurs. In the northern part 
Lake Titicaca, of this high valley is Jjikc Tlflram^ the largest lake 
of South America, and its surface is 12.847' feet 
above the sea. 'I'lie extent of this lake may be comjuired with that 
of Lake Onega, in Kni*oj»can Russia. The lake discharges a small 
part of it.s wah'i's to tlie south into a second lake, lying in the same 
depression, and about 2oo miles to the south-east of it, by the 
Desaguadero River, which gives its name to the valley. The second 
lake of \\w ^ PtinijHt da/Ae/os’ has no outlet. This lake depression 
may be eoinparetl with the great basin i»f North America, since they 
occupy the same relative ]iositiou in the highlands of bt»lh con- 
tinents; blit tlie valli'v of tlie Desaguadero is of far less extent than 
that of the (Jreat Basin, being only about a tenth i»art of it. or equal 
to Ireland in extent, though it lies at more than double the beiglit 
al)ove the sea h’vel. 

The De.saguadero valley is above tin* limit of the growth of trees, 
and of almost all grains, but its ]>lains are covered with the most 
luxuriant turf, osjiocially near tlie lakes. 

The average lieight of the Western Cordillera in the Bolician 
Antics and of South Peru, is 14,0(H) feet, though several peaks, and 
among these the volcano of Atacama, rise probably to 20.000 feet, 
d’hc Kasti'i n (’ordillera, or ‘ Cordilhra rear is of a generally less 
height than tlie western. The highest points of it rise just over 
I.ake 1’itieaca, in the ‘ Ctrro dv Sorata' 19.974 feet, and in ^ JllimatnV 
to the south of it, of nearly equal height. The central part of the 
jdateau of Bolivia is characterised by a groat salt plain, ‘ Im pampa 
de Salinas^' occupying an area of about 3000 square miles, and having 

* rcnllanil j Reck, in Pctcrmaim’s Mittheilungen, gives 12,605 feet. 
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a great lagoon in tlic wostcrn part of it, which hecomcs a siUt lake 
ill the wet season in winter, and again a salt desert in the dry summer. 
The southern part of the table-land is occupied by the salt deserts 
of Atacama, the ‘ Jh\<urtoSn^ a sterile region with many volcanoes. 

The ‘Puna* region of the Andes is thus described by Vou 
'J'sehudi.^ Between the Cortlillem (the Kasterii) 
Pon*. and the Andos (the Western Ooniillera) at the 
height of 1:?,()00 feet above the sea, tliere are vast 
tracts of uninhabited table-lands. I'liese are called in the Quichua 
language, the the Spaniards give them the name of tlie 

• Jkiipvbliido' (the uninhabited), ami they form the upper mountain 
regions of the South American Highlands. 'I'hoy spread t)V«*r the 
whole extent of Peru from north-west to Si>iiih-oast, eontiiuiing 
through I5uli\iaand gradually running eastwards into the Argentine 
BopuMic. 'J’litso table-lands j»reM*nt a curious contrast to tlje 
‘ Llanos ' (jilains) of South Anuah^a, situated on tlic other side of 
the Andes to ilie nortli and ea^t. 'lln* as|MM‘1 of tin* * Puna' is 
jiifUiotonous and <lrear\ ; its expansive I(‘\els are scantily covet e«l 
vAth grasses nf a yellowish brown hue. and are in*ver enlivened by 
fush looking v«*rdure. 'I’he cold climate aiicl sterile soil are for- 


niidabh* io. pediments to agrieuhure, but the animal king«h»m isii» lily 
rej>rescnted in the llama and \i»*uua, the ro»‘ ami (‘hiiu’hilla. 

In the iioi'thi rn part of the plaleati t»f tin* f’hllum is tlie 

]*roper ^ lh\'i»>h}in!>f' Is tween and S. latitude, a tal>le-laiid 
of uneven sttrfaee. v. iiltout any maiked elevation at its edges 
encIosi/ig‘ it, lietwei-n lif.MoOand tVet ai)»»ve the sea: a desolate 

siline region above the limit of tre<*s ami eultivatioti. Neither of the 
Cordillera are proiniiictitly marked at this point ; but on the south- 
east of the Dewpoblado. the pt ak of Aconqiiija risi*s to 17,0()0 feet. 

Beyond this, in latitude iiO® S., there occurs a central range 
of greater height than the Cordillera on eitlier side, which, pre- 
pontly turning to tlic eastward and ilc.scending into the ])lains, 
cuts off the Eastern Cordillera; ami from this to the south-war<l, 
along the whole chain, the Wostt'rii ('ordillera runs 


Highest Point 
in America. 


as a single range. .Shortly after this, in the centre 
of the (diilian Andes, rises tlic liighcst known 
jioint in the American continents, the volcanic peak of Acoucnijiin^ 
whose summit is 2.3,300 feet above the sea. South of tliis the tops 
of the range arc from 11,000 to 12,000 feet in elevation; on the 


* Travels in rcriu 
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parallel of the volcano of Antuco the range is again double, enclos* 
ing a narrow longitudinal valley, and rises in some points to 16,000 
feet. Afterwards the range rapidly decreases in height, the volcano 
of Osorno, in the south of Chili, being only 7550 feet in height. The 
mountains of Patagonia continue this descent, the highest summit 
in the north rising only to 7000 or 8000 feet, and Mount Stokes, 
farther south, to 6000 feet. The highest points in the continuation 
of the range, on the south side of the Tierra del Fuego, are Mounts 
Darwin and Sariniento, 6900 feet. 

The great central plain or valley of South America extends from 
the jdains of the Orinoco in the north, to the deserts 
** of Patagonia in the south. 'Fhe ^Llanos'' of the 
Orinoco stretch between the river and the (extension of tlie Eastern 
(\)rclillera of the Andes, and from its mouth to its tributaiy the 
(iiiaviare, over a space greater tlian the wiiolc kingdom of Italy. 
These plains are characterised by swampy tracts near the mouth 
of tlie Orinoco, and on tlie coast, by gr(?at prairies destitute of 
trees and shrubs in the north and central parts, sandy table-lands 
ill the higher parts near tlie mountains, and vast forests in the south, 
in continuation of tlie ^Selvas' of the Amazon. 

'I'lu.' plains of the basin of the Amazon are the greatest in the 
world. '1 lioy extend from the mouths of that river across the whole 
continent to the base of the Andes, and in the wide country drained 
by its tributaries on either side, occupying an area greater than 
the whole of (.’entral Knroi»e, overgrown for the most part with 
impenetrable forests and underwood, bound together by luxuriant 
creepers, d’here are occasional with fewer trees, or 

tri'oless plains covered with the richest grass. On the banks of the 
Amazon, as far as its junction with the Kio Xegro, where it is only 
1:)0 feet above the sea, arc swampy tracts, subject to annual inunda- 
tion afti'i* the rainy season. The southern ])art i»f tliis plain towards 
the mountains of llrazil, consists of a va.st alluvial region ; and in the 
w est of this higher ground, near the centre of the continent, is the 
sandy <lcsert at the head waters of the Tepajos, called the ‘ Campos 
Pajrcis.' 

The country bctw’een the mountains of Brazil and the Andes, 
watered by the ^Madeira and its tributaries, is a continuation of the 
great central plain to the southward. The ‘ Pampa de Moxos,' in 
this region, is a level tract Avith frequent lakes, supposed to be the 
partially dried up bed of a great lake. Further on between 18° and 
20° S. the district of the water-parting betAvceii the tributaries of 
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the Amaxon and tbo Paraiui, ia a level plain, swampy tlirougliout 
the year, but almost covertni with water in the rainy season. ^These 
awampa, covered with grass, canes, or ruabes, are called * Pantanaat.^ 
South of this the central plain between the Parana and the highlands 
on the west, is known as the *ii/ Crnn C’Anco,’ which has woods 
and piunpas in the northern part of it, between the Veriuejoainl the 
Paraguay Rivers, but the southern half is a eom\ilete <k‘seit, wit a 
dry ss'dine soil protlueing no grass, 'lii the ^ uh-west of the (ij n 
(’haco, but separtuetl from it by a narrow i tile traet, along i v 
Salado River is aut'ther level salt desert, of le ‘ No/Za/rx,’ cov(‘r I 
for the most ]*art ^\ith a tliiek salt etlloreseeuee. llie surfaee f 
this desert has been bnind to be only a few feet :ibo\e the level f 
the sea. 

The northern part (»f the count rv between the Parana and tlii- 
Truguay Rivers, is a va>t imjia-'Mible swamp, in sonu places inou* 
than 10“ miles in extent, called tie* • ro /.n /.-f*//,' Kiirtlier stuiih 
the^e rivers iif s« }*aratt‘d by a hilly 

Reyond the (nan ( liaeo. an'l bt'isseen the Salado ami the I{iv» 
Xegro. is the region <*t‘ tin* * or covered juairies, with 

greater or h>s fertility, oeea^ional swamps near the rivers, and salim* 
tracts in the \ve-t. 

'The plains of Patagonia txtt'iid from the sea coast westwards 
towards the base of the Amh's, rising gradually in terraces without 
veg(‘tatiou exeejuing oecasional tufts of blown gra.>s and thi>tles, 
the soil eon^i.^t ingof shingle ami wliiti.di earth, w illi little fresh water, 
but frequent salt }iools near the si*a. 

The country between the ]dains of the Orinoco and the mouths 
of the Amazon in the north, is oceuj»i<‘d ehielly by the ranges of 
the l^iriun* Motmtfiin.'!, an almost iinexj doled forest 
Eastern Heights, region. Hie supposed highest ]»oiiit of these is Mount 
^laravacain llie south, estiniate<l to be lO.oOO feet 
in height. A continuation of llicsc mountains jirobahly forms the 
water-fiarting between the tributaries of the lower course of the 
Amazon, and the rivers flowing northw'ard to the* sea. 

The mountains of Brazil in the east of tlie South American conti- 
nent, form, with the Pariine Mountains, the coutiii nation of the lower 
eastern heights enclosing the central plains, and have tlic same 
relative position in thi.s continent as the Allegliany Mountains have 
in Xorth America. Very little is known of this hill region of the 
interior of Brazil. The highest ascertained points of these mounbiiris 
are found in the * Sierra do Esjihiuhacv ' next the coast, two mountaiiia 
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there having a height of 5750 feet* From this its main highlands 
stretch away to the north-westwards parallel to the direction of the 
Andes of Teru, with an average height of 2000 to 3000 feet, sending 
off branches to the north and south, the largest being that which ex- 
tends round the valley of the San Francisco towards Cape St Roque. 

On the south it extends as a ta}»lc-land at tlie head waters of the 
Parana, a ‘ Painpa ’ covered with coarse grass and serving as j>asture 
for great Iicrds of cattle, horses and mules. 

Tlie liighcr coast range is continued to the south in the ‘ iSWmi do 
M(n%' the highest points of which are a little over 3000 feet. The 
extension of this range into the territory between tlic Uruguay river 
and tlie sea forms a smooth elevated plain, the richest pasture land 
in the worM. 

The limits of inland navigation are indicated on the maps, hy 
showing the points to \\liieh vessels may {iscerid 
Rivera. rivers. >io other countries in the w(u*ld are so 

s})l(‘ndidly provided with natural highways as the 
Americas. In th(3 north the great ]Mi.s.si>.-ippi open^^ up tlie land to 
commerce for 10U(> miles of direct distance fre^m the sea, nearly meet- 
ing the navigation hy the St l.awrence and the lakes from the east, 
so that thes<‘ two livers, with their tiiimtaiies, jfrovido reiidy means of 
commuiiieation throughout the wh(»leof llu* more productive part of 
the couTitiy. In Soiitli America the mighty Amazon. — the greatest 
river of the world, — gives access to the whole of the great South 


American plain, from the Atlantic to the very base of the Andes, 
2000 iiiiles wi'stward from its mouth, and far to the south and north 
by its tributaries, one of whicli, uniting in a womlorful manner with 
lh(‘ Orinoco river in the noith, eomjdetes a circuit of navigation to 
the ocean again on the north coast of tlie continent. 1'he .southern 
I art of the continent too, is provided with a gre.-it natural highway 
in th(‘ l*ar;ina I’iver, which leads for 12U0 miles into the heart of 
the land, behind the highlands of Ibazil. 
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Tilt: vast mass of land callnl Afri<*a is tlio typical continent of 
til*' glo1>e. Tliis (.losignatioii is particularly applicable to it from 
the oompa<‘t unity of its bulk, and tbe aliuo.-i unbroken natii!'* 
(»f its coa>t-lino, uhou compared with tlui other continents. Its 
outline Ls very remarkable in this re>[>iH*t. that it is not e.ut into 
by any inlet of the sea. It bas not even any eonsitlerablc river 
tstuary; and tin* few islands round it, wiili tbe exeeplion of 
Ma<lagas(‘ar, are small. 

Tbe soutbern baU\»f tbe eontinent is a great elevated ])lateaiu 
rising higher at its edge next the coast ; but the norlln'ni half, 
with the exet ptnm of a smaller plateau on the rnu'th coast, is a 
miir-li lower region, sinking, in some parts, even lielow the h‘vel 
<»f the sea. 

In respect of the nature of its surface, Africa, the only one of 
the continent.s which lias a largn extent of lainl on each side of 
the equator, presents a seri<*s of changing zones, wldch corre- 
spond very closely Avith one another in the ojiposite heini.spheres. 
d’hus the central area of Africa, in tlie zone of frequent tropical 
rain.s, is a n*gioii of (leim<* forests and most luxuriant vegetation. 
To north and to south of this equatorial zone is a belt of less wooded 
country, merging into cultivated and pasture lands, 'riiese grass- 
lands again, pass into the two great, almost rainless, deserts of 
Africa, the southern of which extends down to Capo Colony, wdiilst 
the northern, tlie greatest desert on the surface of the globe, stretches 
almost to the Mediterranean coast. Beyond the deserts, at the ex- 
tremities of the continent, the southern coast-slopes of the higli 
land of Cape Colony, present a more fertile country, and corres- 
ponding to this in the north, is the cultivated watershed of the 
plateau of Barbary next the Mediterranean. 
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The great South African Plateau is, next to that of Asia, the 
most extensive highland of the globe, since it 
The South Aftiean embraces the whole of the continent south of the 
PLATEAU. tenth parallel of north latitude ; and though it does 
not attain the same average height, it is much less 
broken into than that of Asia. The contour line of half a mile on the 
map, shows the rise of the table-land to this elevation at an average 
distance of from one to two hundred miles from the coast, and its 
gi'ncral elevation throughout may be perhaps taken at 3500 feet. 

(’ontrary to the case of North and South America, wc find the 
greatest heights of Afiica cxt<mding in a line of high table-lands 
.aiid maintains along the eastern side of the continent. On the 
SMuth the mountains of Cape (‘olony rise in a scries of terraces and 
ridges from the coast inland to their highest range, which forms 
the water-parting of the rivers fiowing south wartl to the ocean, and 
of Ihe pi*rin<lieal streams whieli reach the Oiangc Piver to north- 
ward. ('ompass Berg, the highest point of this inmost range, is 
S.")00 feet above the sea. lliese heights are continued round the 
south-eastern side of the African riatcau by the Drakcnberg Moun- 
tains, rising in some points to above 10,O()0 feet in elevation, and 
afterwards turning backward towards the interior in a liigh plateau, 
which divi<les the head waters of the IJmpopo from those of the 
Orange Biver. On the southern slopes of these mountains are the 
ctdonies of the (.’ape and of Natal. To northwanl of the Draken- 
l)crg, tlie liiglier e<lgo of the plateau is broken down by the valley of 
the Limpopo Biver, but rises again further inland between this river 
an<l the Zambesi, in tlie iMatoppo ^lountains. the gold region of 
South Africa,' which attain, in one point, the height of 72U0 feet. 
Beyond the Zambesi, the eastern heights are continued in the moim- 
taiiis which surround the great Lake Nyanja. on the edge of the 
plateaii, between which and the smaller Lake Shirwa. !Mount Zomba 
rises to 7U00 feet, and a second mountain near it to perhaps 8000 feet. 

Nearing the equator, the eastern range attains its greatest ele- 
vation in the snowy peaks of Kenia and Kiliina Ndjaro, which are 
estimated to be 20.000 feet in height. 'J'hcse are probably the 
most elevated points in Afnca. A high range seems to unite these 
mountains with the table-land of Abyssinia in tlie north, which is 
an extension of the South African Plateau, and the generally high. est 
land of the continent. 


* Recently discovered by the traveller Mnuch. 
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The plateau of Abyssinia has a wedge shape, the point being to 
northward. Its eastern shle is a unifortn line of 
descent, unbroken by any river, to a low plain 
extending to the lied Sea; and its western side, 
though broken into by tlie mnnerous <leej> valleys of the rivers llow- 
ing to the A'ilo. forms a goiioral line meeting the eastern edge from 
the south-west. 'J'he average height td the jdatean may be taken 
at 7U*>U feet, though its geiienil elevation is greatest on the eastcTii 
e«lge. whieli forms the wator-]>avtiiig of iU rivers. /Fhese rivers, 
flooded by the violent rains fnun dune to ()e(i»her, have ent tlie 
deep narrow valh’vs ^\llieh eliaraettuize the Abyssinian highland — 
soim» t>f whieh are more than a thousand feet below the giateral 
level i'f the land. Its higUe‘*t monntnin. Abb: .fared, «uie of a 
lofty grtnip in the north (»f the table-hind, is estimated at 
feet in elevation. '1 be heights of the Nubian desert, bet\Neen the 
Nile and the Ue»l Sea, tonninate this ext(‘n.Mon of the southern 
plateau. 

The norihorn edge of tlie Afrioaii riateau setuus tt> pa<s aero>'4 
the oontiiieiit, between the oth and UUh ]>arallels of X. latitude, from 
the north the great lakes at the heatl of tin* Nile to the Camarijon 
^loiintains on the west coast, having at its m>rl]i we>ti‘rly extremity 
Mount Atlantika, lojinit ftvi in height, south of J.ake 'I’ehad. d in* 
C/amaroon Moimttiins on the west coast, at tin* corner of tin* (Julf 
of riuiriea, fi>rm a group nearly detacluMl from the jdateau, rising in 
the form oi a high jKuinsula of mountains from the coast-land to 
Id, TOO feet. Witli tins one excijuion, the western edge of tin* 
African riateau is not marked by any very prominent heights, such 
as characterize its ea<t<un side, Imt its sh>j)e is generally clof-er to 
the coaj^t. and in some i»lacis iu the south approaches to within a 
few miles of tin* shore. 

The coast land, and the outer sloi»es of the south ]>art of tlie 
African riateau, are generally will watered and fi'rtile: the greater 
j*art of the interior is desert. In the Clape (,’olony, the (jlreat 
Karroo Idcsert, an nlterly bare and barren waste, extends, in an 


Character of the 
Surface of the 
African Plateau. 


elevated jilain, between the outer and the inner 
range of mountains, for more than mih'S, and 
w'itli an average l)n‘adtli of .00 mile.s acro.ss. J>c- 
yond the inner range, the wati*r-sh(*d to the Orange 


River, is a more or les.s sterile country: its rivers, only lilU*<l 
after heavy rains, rise very suddenly, ami b(*conie formidable tor- 


rents, 'which have cut deep ravines far below the general level of 
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the land. The only permanent stream in this region is the main 
one of the Orange River. 

From the Orange River the great desert of South Africa, the 
‘ Kalahari,' extends northward for COO miles to IwAke 
Kalahari Desert Ngaiiii, liaving a general width from east to west of 
at least 000 miles, and occupying an area greater 
than the peninsula of Spain. 'I’liis desert is a vast sandy plain, at 
a general elevation of perliaps .‘>000 feet above the sea, covered 
with coarse gi|iBs and bushes, which wither and crumble to dust in 
tlie‘ hand in the dry season ; it is without rivers, and almost without 
water, which is only found in a few scattered wells or springs. The 
western coast land, :,t the base of the plateau, in the latitmle of the 
Kalahari, is ahso a sandy desert; but the higher part of the table 
land between these seems to consist rather of open pa‘<toral country. 
Smaller areas of s.-unly <lesert extend beyond the Kalahari to north- 
westward, t»>\\ards tlie head waters of tlie Congo River, hi ter&ixTScd 
w ith regions of w’oodland and swamps. 

'I'he south-eastern ]>art of the ]>Iateau. between the Kalaliari and 
the valley of the Zambezi, and to the inner side of the eastern 
range, consists of pasture land, more or less wooded and cultivated. 
'rin‘ jiortheni water-slied of the Limpopo River is thickly wooded, 
and the valley of the Zambezi has a forest on each side, with culti- 
vated laud near its luoutli. 

Lake Xgaini is small when coinpan*d w ith other great African 
lakes, l)eing only Jilumt .‘10 miles in length, d'lu* land surrounding 
it is annually Hooded, and it i.s remarkable that this rise takes place 
during the dry season from May to October. West of it are numerous 
•salt i)aiis’ or lagoons, great dei)ressions encrusted with salt, — one 
of wliieh was fouml by Dr Livingstone to be more 
Ancient Lake Beds, than lUO inilos ill length, and l.'> miles in average 
width. A ri\er oxtenils over the ilat country, be- 
tween tlio hake and these salt lagoons, ami loses itself among these. 
From these aj)pearanees it has been coueluded that this region is the 
aneieni l) 0 .l of a great lake. 

Korth t)f this, and between the main tributary river of the Xgami 
Lake from the north-west, and tlie Zambezi, the land is still a 
complete level, with numerous streams and vast slimy swamps; 
during the rainy season, the whole country is flooded, so that it then 
presents the appearance of a grcatTlake with scattered islands. Re- 
voncl this to westward, sandy flats and sw'ainps continue the in- 
hospitable region of the Kalahari ; but on the western side of the 



AFK/CA. 


Map 0. 


plateau, in this latitude, the surface of the country changes to a 

Southera fertila *^^^*^*^ elevated and undulating region, fertile and 
well cultivated in the southern part, becoming 
thickly wooiled to northward. The land of the 
Ihilonda, occn]\v!ng tlie whole upper part of the water-shed of the 
Zaml>ezi, h described by Dr lavingstone ixn fertile and pheasant. In 
it, dense woods interchange with open grassy plains and nu^adow- 
like valleys, Aiiirola, the Cfmntry einbnieod by the C’ongo Kiver on 
the north, is a fertile ami bt antifiil province, in the Ipgliest degree 
adapted for oiihivatinn and ticUllc. 

'I he norili-o:\r>ter!i part of the African PlaUMu is the groat lake 
reiriou, has rooeutly boon entered hy travellers; but the north- 

western pait is still the greatest extent of nni^yplored laml on tie* 
globe, equal to a third part of Kurope in area. Where it has be* * 
penetrated on the east and west, it has been fountl to be a region of 
dense, and in many parts impenetrable tropical forest and most 
luxuriant vegetiition, well peopled, and abounding in animal life of 
every sort. 

Lake Xyanja. the most southerly, and pcrliaps, the best expIorc»l 
of tlio great African lakes, lies oti the eastern edg<' 

LakeUegion. of the plateau, surrounded by high mountains. It 
is 250 miles in length, and of an average width of 50 
miles. Its surface is 1500 f«*et above the sea, and the lake is of 
great <lejjth. so that Dr Livingstone siij)poses that its bed, may be 
below the sea level. Hie Liver Shire, with numerous ra]>ids, drains 
it to the Zambezi. South of it, the smaller Lake Shirwa, 2000 feet 
above the sea, also between higli ]m)unlaiiis, has no apparent outlet, 
and its waters are brackish. 

'J'lie country between Lak<‘S Xyanja and 'Janganyika has boon 
recently explored by Dr Livingstone, and l»is letter, of date 18JIH, 
describes this region as a table-land of from 3000 to GOOO feet 
above the sea, generally covered with dense or open forest, w ith an 
undulating or hilly surface, and rich soil wjitered by numerous 
rivulets. The countiy to the east of this affords pasturage to im- 
mense herds of cattle. The streams from this plati'au flow west- 
ward into a great valley enclosed on the south by the liigh range of 
the Sierra Muchiuga, and on the west by the Kone Mountains. The 
chief stream of this plateau is tlie C’hainb<*ze, not to be confounded 
wdth the Zambeze river. This river flow^s into an extensive marshy 
lake called Ilangweolo, which lies in the head of the valley ; from 
this it turns northward under the name of T^uapula, and forms the 



Map9« 


AFRICA. 


61 . 


lake named Mocro, to the south-west of Tanganyika. Emerging from 
this lake through a rent in the mountains of Ilua, the river, with 
the again changed name of Ijauluha, flows north-westward to Ulenge, 
a marsh in the country west of Tanganyika. This river and lake 
chain is then cither the hea<i stream of the Nile, or of tlie Congo 
1 liver which reaches the Atlantic, and the probabilities are that it 
belongs to the latter river. Four other considerable streams flow 
from the plateau north of J^ake Xyaiija westward into the fiinallcr 
liRke Liemba. discovered by Dr Livingstone. This lake lies in a 
hollow of the northern e<lge of the plateau, 2 <j 00 feet below its 
g(*iieral level, and is a branch of Lake Tanganyika, joined to it by a 
broad liver lake prolongation. If tlie (!hambeze lliver be the h(aid 
stream of the Congo, tli(‘ii these feeders of Lake Liernba must prove 
to be tlie long stniglit sources of the Nile ; in either case, the houoiir 
of the tliscovery is due to Dr ldving.>tone. 

Lake langanyika is of the same long and narrow shape as tlie 
Nj’anja, and measures more than .‘300 miles from uortli to south. Its 
elevation is perhaps l^'^OO feet above the sea, and its diainage is to 
the valley of the Nile, since Dr Livingstone has sho^vn that Tan- 
ganyika and the Albert Nyanza are .‘one water.’ 

\'ictona Lake, one of the main feeibu-s of the Nile, ^.'OO feet 
above the sea, tlie soiitlierii and northern extremities of ^^hich were 
explored by Speke, if it be indeed a united lake of the lUmensioiis 
su]»j»osed, is the largest and highe.'^t of the African lakes, covering 
an area of nearly .‘>b,000 s(iuaro miies, or the same as the wliole of 
Scotland, and thus rivalling Dike Superior for the place of tlie 
greatest fresh water hike on the globe. The Albert Lake, recently 
discovered by Baker, is supposed to be not inueli inferior in extent 
to the Victoria Lake, and is also a cliief reservoir of the Nile. Its 
Jieiglifc above the sea is loss, being only about 2500 ^ feet. Further 
west, a fourth great equatorial lake has lieon rei>orted by ivory- 
traders, perhaps equal in area to the Victoria Lake, but net con- 
nected with the Nile basin. From it a river flows in a north- 
westerly direction, as if to join or form the origin of the broad and 
deep river which the traveller Barth found flowing to Lake Tchad 
from the south-east. Including the reported lake, the equatorial 
lakes of Africa would cover a space not loss than the whole island 
of Great Britain in extent. - 


' Baker, 2720 feet. Corrected barometric height by Buchan, from 
Baker's observation, 2530 feet. 
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In reaching the Tanganyika and Victoria IaIccb, the travelkjra 
from Zanzibar, after crossing the outer ridge of the African plateau, 
passed over a gi'eat salt desert, generally covered with thorn jungle, 
but afterwards the country )»etween the lakes, presented grassy 
plains and populous eultivatal tracts. 

I'he grout tropical forest region of Africa seems to bo inark(‘d 
out nearly by a line ]>assing from the Albert laikt* 
beyond bake 'JVhad, t lienee southward ami along 
the wo.stern edge of the jdateaii to tlie valliy of the 
Ciuigo Kiver, from that to the Zambezi valley, ami fnmi the h»\\<*r 
course of that river m^rtliward again to the western sides of the’ 
Tanganyika and Albert Ijikos. 

'J'lio ivpiatorial part nf the lower laml of Xorth Afriea, fn to b<*]i»\\ 
NORTHERN region n e.'-t wards, is oeeiipieil by ih ri^dv 

LOWER populated negro states, and seems to bi‘ eharaetcr- 
i/i'd Ity great fertility, and t(» form a 1 m*I 1 of iransi- 
ti\-n between the liiKiiriant growth of the fori'sts of tht‘ plati'aii 
.south of it, and the aiid deserts on the north. It is 
^f*rtr” 'voiidetl. partly euUivaUd in corn ami cotton 

Bat. tb'hls, ami i»artly opmi pasture land, d'he plains 
of tin* r»enne Ki\er uie .specially rich and fertile, 
and support large herds of cattle. 

r.ake Teha<l is a shallow freshwater lagorm Sib) b*et above tlie 
.sea, wide)] neeives the waters of large rivers from tlie s»)ntli and 
we.st, Imt lias no outlet, its .surplus wateis being carried off by 
evaporation. Jt is of very >ana)»h’ extent, being .smaller in .summer, 
and at its highe.st inundation in the* end of OetolxT and during 
Xovcinber. 'J'lie level eoiinlry which siiiTOumls it j.s h i tile and 
well wooded. 

From a line driVW’n from (’ape Verd round the northern bend of 
the Niger and tlu-nee pa^t the* north side of l^ake'IVliad, on a pavalh l 
to the east roast, to the ])latean of Harbary on the 
Sahara Desert, north, and from the Ked Sea to tlie Atlantic, tlie 
whole of North Afriea may be considered as one 
vast desert, the greatest on tlie surface; of the globe. Willi the ex- 
ception of the Nile, tlii.s vast area, of an extent greater than the 
whole of Europe, has no rivers and no water, save in a f(‘w distant 
w'ells or springs, the greater part of it being rainl('s.s. It has few 
inhabitants; many Large areas in it arc comjiletely iinihliabitcd, and 
is in most part covered w'ith drifting sand-hills or stony jdaiiis; hut 
throughout its extent arc scattered ‘wadis ’or ‘ oases,’ depression.^ 


Sahara Desert 
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in the desert, in which a little herbage, or a few trees, refresh the 
eye of the traveller. On its southern e^lge, the desert merges into 
tlie pasture lands of the Central African States. 

The plateau of Air, or A8])en, to north-west of Lake Tchad, 
is a mountainous table-land, reaching from 4000 to 5000 feet in 
elevation. It is an exceptional part of the desert, in which heavy 
tropical rains occur, and from this cause its valleys are rich in trees 
and vc'getation. and its <‘.evated plains have good ]jastnre. 

From the MediteiTancan cua^t, between 'J*n]»oli and the plateau 
of llarbary, over the* rontinent, to near tlie Senegal lliver on the 
Atlanlic. coast, a great belt of arid wind hills, or dunes, called ‘ El 
stretch(*s uidnokeii for more than 2000 miles, averaging per- 
liaj>s 200 mile.s in breadth. The ]»lain of Senogambia continues it 
on till' soutli-west. A great ari'a of a similar charaeter oceurs mid- 
way between tlie MediliTram an at 'rii}»oli and the plateau of Asben, 
and sej>ara(ing tliese two regions of saml dunes is 'El llamniada' a 
great uninhabited, sterile, and stony table-land. To north-west of 
tin' plati'au of Ashen, and between it and ilie sandy belt, is a wide 
depn'ssioii in tin; desert, called ^ El hjf'jV full of rock salt. 

d’lie eastern part of the Sahara is termed the Libyan Desert, but 
the gri'atev part of it is completely un])t‘netrat('d. In the northern 
part between the Ilammada Plat can on the west. 

Great depression lands oil tlic Coast, thci'c is a great 

deju’esMon in the de>ert, extending to near the 
> alley of the Nile, 'i’lie western part of it. recently 
exjdored by the traveller Koldfs, was fouml ))v him t«> he every- 
where from UM) to 150 feet below the level of the Mediterranean: 
the eastern ]»art of the depression, has also been fouml by M. de 
Losseps, from the Kgyptian side, to be inueli beneath the level of 
the Nile, so that this part of Africa presents perhaps the greatest 
extent of land on the globe which is brlow sea level; and if a canal 
were cut into the dejiression from the gulf of the south of the Medi- 
terranean, an inland sea would be formed in the Libyan Desert, 
perhaps not less in extent than tlie Caspian. 

The valley of the Nile is the great natural highway into the 
equatorial region of -Vfriea. It drains a great part 
NUo Valley. of the equatorial regions of the continent, and the 
whole of the plateau of Abyssinia ; but in its jiassage 
through the desert it is a single river, receiving no tributaries. The 
head of the Nile vjilley, immediately below the southern plateau, 
and between the AVhite Nile and its tributary the Bahr el Gazal, is 
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a region of many rivers >vith marshy banka ami lliiek woods between, 
in which, during the rainy season, the rivers swell out into wide 
lagoons. 

A narrow strip of fertile land follows each Iwink of the Nile 
through tlio desert, and its annual inundation, caused by the rains 
in the plateau of Abyssinia, earries down tlio abraded soil of that 
plateau to fertilize the delta* in Kgy]>t. 

Tiie plateau of Ihirbary is a highland, wliieh stretches through 
Tunis. Algiers, and Maroceo, from (’ape lion in the 
Mediii riafioan, in a south-westerly direction to the 
west coast of Africa, in the latitude of the (’anary 
I^lands. The ea'^terii j»avt of it, in Algeria and 'I’lmis, ris(‘s in a broad 
plateau from to iUMX) feet in general elevation, with outer cn- 
elosing heights at an average of 100 miles apart; but in the \\(‘st, i 
^laroce<», these outer heights in closing, rise to a greater height, 
and the northern ridge forms the range of the Atlas Momttains, 
which attain the In ight of 11,000 feet in .lebel Miltsin. d’his plateau 
is a region of bushy steppe, and in the central holh)wed part of it 
are numerous salt marshes of variabh* extent, d he gentler sb»pc of 
this ]dateau towards the interior, to as far as the belt of Kami hills, 
is termed the Algerine Sahara, or country of date palms. It is not 
properly a de>ert, for it has abundant pasture, e.veepting when the 
land is driod up in summer. 

lathe ea.-'teru part of tin’s region tliero are also numerous salt 
lagoons, and one <if th(*se, to the south of Tunis, is nearly lUO miles 
in leiigtli and 10 miles in breadth. In summer this great lagoon is 
dried u]). and tin* central part of it is found encrusted with salt, but 
in winter it is covered with water to a depth of two or throe, feet. 

Tlie steeper sh)pes of the table-land of Barbary to the Mediter- 
ranean, and the br<;ader coast land of ]\Iarocco, between the Atlas 
Mountains and the Atlantic, arc the most populous and best culti- 
vated parts of North Africa. 'Jliis water-shed, which has numerous 
considerable rivers, is called the ‘ 71//,’ or cultivated land. 

The coast lands of the east, to nurtliward of Zanzibar, have 
numerous wooded plains, abounding in wihl animals ; and further 
inland, betw'ccn this and the edge of the plateau, on which Mounts 
Kciiia and Kilima Ndjaro rise, is a vast grassy plain, dry from 
November to March, but having abundant water and streams for the 
rest of the year. 


* See Map 18. 
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Bushy plcains seem to line tlic greater part of the coast as far as 
the Rod Sea ; but between the edge of the Abyssinian plateau and 
the Red Sea is a wide desert, with frequent salt plains and salt lakes. 

'Jhe coast land to north of the (lulf of Guinea is characterised 
by great lagoons communicating with the sea, and by marshy tracts 
between these, thickly wooded Avith palms. 

Ihe Island of Madagascar i.s traversed throughout its whole 
length by a lofty range of mountains, whose summits 

Madagascar, rise to 11,000 feet in the centre of the land. On 
each side, the water-shed of this range has numerous 
rapid rivers. A great i)art of its coast land is low and swampy, but 
the elevated j)lairj8 of tlie interior of the island arc very fertile and 
populous, and in these all kinds of tropical grains and fruits arc 
cultivated, whilst large areas are covered with forest trees of great 
size. 

The hydrography of Africa is pccnliar.i No other continent has 
such a groat region c(miidetely destitute of rivers, and yet close 
beside the area, notable for this want. Hows the Nile, one of the 
greatest rivers in the world. Only throe of its great rivers could be 
u.sed as natural openings for trallic into the country. The Nile drains 
nearly one-tenth of the whole area of the continent; 

Bivers of Africa, its navigation is impeded by six cataracts in its middle 
course; but Avith these breaks the White Nile is 
probably passable for vessels to Avithin five degrees of the equator, 
after Avhich there are several falls in its course. The Niger, the 
second river of Africa, has been ascended for more than 500 miles, 
and its tributary, the Benue, for doO miles from its confluence. The 
Congo River rushes out into the ocean Avith a strong current. At 
MO miles from its mouth, iiarroAVS and cataracts begin and extend 
for 40 miles, but beyond these, it might bo navigated for 100 miles 
Avitliout impediment. The Zambezi drains a great part of the 
eastern side of the continent, but has a rapid fall, and a bar at its 
principal mouth unfits it for commerce. The Orange River is in- 
navigable, OAving to the variableness in the depth of its current. 


* Map 16. 
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iilE name is jm.prrly CHnllnod to the p’onps nf 

Islands ill iln* I'in iln* ( K oan, east of the IdOlh mt*ridiaii, and 
hetwoen oO"" N. and 01/ s. latitude, ineludinj' Die greatest f»f 
all islands, or the ."inallest of oontinoiits- astralia. 

The map of this roirion in the Atlas iuelmles the larger of the 
East linlia Jslaiuls. whieh politieally belong ti> the di\isioii of Asia, 
though got\graphieally they form a ])art of the iNlaml (jiiaiter of the 
globe. The area inoludeil is traverse<l hy a part of the great belt 
of voleanic disturbance which surrounds the Eaeitie, ami indeed 
contains the most active and terrible ])art of tliis circle. The lino 
of this belt j'assos from .Mount Erebus, in the antarctic region, 
through the north island of New Zealand, ami ra])ua, to meet the 
circular line of greatest dislnrhancc, a branch of the main belt, 
which winds through the (irt‘at(‘r ami LesK<T Sunda Islands, from 
Sumatra and .lava, to the chain of Hinaller islands east of tlu*se, 
across tlie ilamla Sea to Ceram and (iilolo, and thence with the 
main belt through the riiilippim* Islands, round thi‘ east coast of 
Asia. These line.s then .siirrouiid the two largest islamls of Aii.stralia 
and Borneo, w hieh seem to he undisturbed hy suhterraiieau fires. 

The Nlalay Peninsula, the link between this island division and 
continent, is only imite<l to Asia by the narrow Jsthiims of Krah. 
It is traverse<l in its centre by a high mountain range, wliich rises 
in some parts to above a mile in height, and slopes down to the 
low'land next the coasts, which becomes sw ampy on the side of the 
Gulf of Bengal. The country is generally covered with trees of 
great variety. 

The island of Sumatra has a mountain region on the south-west 
and a level plain on the whole of the north-cast side. 
Its mountain ranges run parallel with the western 
INDIES, coasts, and inclose high table-lands; several of the 
summits are volcanoes, amongst wdiich, perhaps, the 
highest is Mount Ophir, 13,840 feet. These ranges are generally 
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covered with dense forest. The plain to the north-east is low and 
well cultivated, but the central part of the eastern coast is a thickly 
wooded swamp. 

Java is, for the most part, a hlf^h table-land, slojung steeply to 
the sea on the south side of the island, but less 
Java. suddenly on the north, to a plain which runs along 
the whole of the island next the Java Sea, and ter- 
niinatos in a swamp on the west. Very numerous volcanic peaks 
lise from the tJible-land to a f^reat height, and the summit of 
the island, Mount Stmtrae, is 12,2:15 feet in elevation. Java has a 
rich soil, and cultivation of all trojucal products is carried on in the 
warm lowland and higher teinjierate region of the island, to an 
average elevation of 4(i00 feet, and trees occupy the higher moun- 
tains to an elevation of 75i)0 feet. 

In tlie chain of the Lesser Sunda Islands to the cast of Java, the 
island of Samhiura has a mountain range next its south cofist, in 
which is the volcano of Tomhoro^ 9u4o feet in elevation, whose 
eruption, in 1815, is perhaps the most terrible on record. The 
island of Florin has also several high volcanoes, and Timor Island, 
the largest of the chain, is formed hy a very lofty range of moun- 
tains. Following the volcanic belt, wc pass through the Banda Sea 
to the ]Moluccas, or Spice Islands, to the lofty island of C'eram, 
which has a range of mountains rising to between GOOO or 80t)0 feet 
above the sea, clothed with luxuriant vegetation and gigantic trees; 
and (jlilolo Island, curiously similar in shape to the larger island of 
(lelebes, to the west of it, with densely wooded mountain ranges. 
Tliis island w near tlie point of junction of the volcanic circle of the 
East Indies with the belt which surrounds the Pacific Ocean. 

The whole group of the jMoluccas is elevated, and of \colcanic 
origin, miinbcring several active volcanoes. T o northward the volcanic 
belt passes next through the Philippine Islands. The southmost of 
these, the Island of JMiiidanao, has wide tracts of grassy savannah, 
though the central parts are hilly, and contain several volcanoes. 

Borneo, the largest island on the globe, excepting Greenland, if 
Australia be considered as a continent, has an area 
Borneo. greater than that of the empire of Austria. It lies 
within the East Indian volcanic circuit, directly 
under the equator, and lias a groat ihountain system, running nearly 
at right 'angles to the direction of the ranges of Sumatra and Java, 
on its western side. From a central knot in the range, branches 
diverge to cast and south-east, dividing the lower country into 
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separate basins, in which are numerous rivers, navigable to a con- 
siderable distance from their mouths. I’he highest known point 
is Mount Kini Balii, 13,(508 feet, in the northern corner of the island, 
'rhe climate of Borneo is very moist, the greater part of the country 
is covered with \>ide forests, and it abounds in vegetable products. 

The island of CeUbes fs remarkable in its form. From a central 
mountainous tract in it, four arms branch out to form the high 
peniiisuias of tin i<hr.d. 'Flie lower parts of the island have exten- 
sive grassy plains, aiul the laiul generally is fertile, though timber is 
not abundant. 

The long Blaml of Tapna lie.s parallel to the volcanic belt of 
Sumatra and Java. It consists of a wi4le mainlainl, 
Papui. terniinating at each end in a pi ninsula, that on iv 
west of the islatnl being only uniteil to it by a 
narrow' istliinns. In the main body of the island there appears to 
he a high central ridge of mountains; but the country between 
the mouutain.s and tlu* son, so far as it has been socmi, is low, wdth 
extensive swain])s, and forests of lofty trees. 'I'lio eastern peninsula 
of Papua is a ebaiu of liigh mountains, one of wbieh, Blount Ow'en 
Stanley, rises to feet. Near its coasts i.s a chain of small 

islamls, with several active volcanoes. 

The Islamls of New Ireland and New' Britain, in a chain w'hieli 
lies parallel to tlu^ Lsland of Papua, are high and woo(h*d, and smoke 
has been observed to issue from one of the peaks of the latter island. 
The chain of the Solomon Islands, continuing the direction of New 
Ireland, is generally mountainous, with steep and rugged shores. 
The hills are w ooded, and lictween arc fertile valleys. Further soutli, 
in the line of this group, is the chain of the New* Hebrides, consisting 
generally of hills of moderate elevation, with fertile valleys ami 
coast plains. One of these islands has an active volcano. . 

New Caledonia is a long iiarrow^ island, also lying in the same 
north-w'cst and south-east direction, which characterises the higher 
parts of this region. It is completely surroumled by coral reefs. 
A mountain range passes along the centre of the island, rising from 
2000 to 3000 feet above the sea. 'i’he island is less fertile than 
most others in the Pacific, and the slopes of the hills are covered 
with coarse grass and a few trees. 

Viti and Vanna Lem, the main islands of the^Viti or Fiji group, 
are high table-lands, with steeply sloping sides, but have occasional 
well- wooded plains between the base of the mountains and the sea- 
coast. The group of the Friendly Islands is low and fertile. 
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'J'he Islands of New Zealand form a group of two larger and one 
smaller island. In these the line of elevation seems 
K£W ZEALAin). to change its direction from that of the East India 
Islands to one from north-east to south-west, as is 
also observed in the mountains of the cast coast of Australia. The 
two larger are known as the North and ‘South Islands, and the 
smaller, Stewart Island, lies off tin* southern end of the South Island. 
The North Island of New Zealand differs, both in form and 
character, from the Soutli Island. The main part of 
North Island, it is in the form of a rudely di awn square, with a 
projection to south and northward on the eastern 
side of it, and a long peninsula, stretching to the north-west from 
it, united by a narrow isthmus, in one ])art only a mile in width. 
Its central point, Blount Uiiapehu, 91‘J5 feet, is tlie highest summit 
in the island. Two ranges of 'from 2000 to 3000 feet in height, 
run parallel to the coast on the east(‘rn side, ami the remainder of 
the island ap])ears to be an uneven table-land approaching nearly 
to this elevation, except where, in the western coriuT of the main 
]>art of the island. Mount Kgmont rises alone to 8270 feet. The 
north-western j)eninsula appears to be generally elevated, and rises, 
in some points, to above feet. The north island seems to bo 
in great part of volcanic origin, but the south island has no evhlences 
of recent volcanic action. !Mount Tongariro, is an active volcano in 
the centre of the North Island, next to Mount lluapehu, which is 
an extinct cone. ^Mount Eginont, in the west of the island, is 
also tin extinct volcano ; and the Isthmus of Auckland is thickly 
.studded with minor extinct craters. J'he south i.sland, on the 
contrary, has one contiiiuoua nioiintaiu ridge throughout its length, 
of an average height of perhaps GOOO feet, Jind rising, in the centre, 
to 13,200 feet in !Mount Cook. 'J’he highest part 
South Island, of thc range lies uniformly more to the west than 
the cast coa.st, sloping towards the latter in minor 
langos, Avhicli generally lie parallel to thc main chain. These lower 
ranges reach down to near the sea, on all sides of the island, thus 
forming a steep and lofty coast, excepting where there is a level and 
treeless plain on thc cast side of the island, between the high projec- 
tion of Hank’s peninsula and the base of the inoiuitains; and in the 
centre of the south j)art of the island, the plain of the Orcti lliver, 
reaching thc coast o])positc Stewart Island. 

These islands together form an area considerably larger than 
that of the island of Great Britain, though not so great as that of 
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the British Isles; aiul Xew Zealand luis boon tormod the ' Britain 
of the south.’ 'J'hose two jjroups of islands, in the opposite hoini- 
sphores and nearly antipodal to one another, have a ^ery similar 
climate in their winter and summer ; but thouj^h the mineral pro- 
iliiots of Xew Zealand are extensive and valuable, yet the nature of 
the ei>imtry prevents the pt»ssibiUty t»f ^reat commereial extension. 
The rivers are numerous, but the rapidity of tln ir fall, and the 
sutldon variableness of their volume, preeludes navii^ation, and tlie 
same hijihland nature of the ecnmlry would interfere with the cuii- 
stnietion of railroads or canals. 

The Island of Tasmania, a pendant to the continent of Australia, 
balancing the ]ieninsula of ("ape York on the opjmsile 
Tasmania. «(astcrn extremity, w a high table- land, slo]»ing tlow.* 
oil all sivles to the coast.s. The outer edg(»s of the 
highland are supported by mountains of from 4000 to r>00l) feet in 
height; and Blount Humboldt. <»u the W4*st<‘rn si»le. the highe.st point 
of the island is 5 ol^ 0 feet above the sea. The soil is generally fertile, 
and the mountain region, e.speeially in the west, has immense forests. 

llie idiysical geograpliy of Ai'.stuai.ta i.s remarkable, and com- 
pletely different from that of any of the largtu' continents. 

An irregular line drawn round the interior of the continent, 
embracing about a third part <jf its area, marks the 
ATJSTEALIA. divi.sion between the coast region jlraining to the 
Boa, and tlic vast interior basin, from wliich no water 
escapes to the ocean. This line also marks the boundary between 
the more protluctive and valuable outer margin of the continent, 
and the more sterile ami de.sert region of the interior. 

In general, Aii.stralia may be considerccl as the lowo.st of the 
continents. 'Hie highest land of the continent, and the only con- 
siderably elevated part of it, is a scries of mountains and hill ranges 
which rise close to its eastern coasts. Its eastern side thus presents 
a steep slope to the sea. BehiiHl these ranges, especially in the 
south, the slope is gradual to the channel of the Darling and 
Murray Rivers, and the upper tcrnices of tliis descent form the vast 
pasture lands called ‘J)own.s.’ The highe.st part of the eastern 
heights is in the south, in the Australian Alps, whore ]Mounts 
llotham and Kosciusko nsc to above 7000 feet ; the Blue ^^ountaillS, 
further to the north, appear to have a general height of about ,‘IOOU 
feet; and the Liverpool range, which runs trans- 
vcrsely to the coast line, rises to about 1000 feet in 
general elevation. In the centre of the oast coast, 
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at tho corner whore it turns from the north-easterly to a north - 
wt'fitcrly direction, Mount Lindsay attains 5700 feet ; hut beyond 
this, to tlic northward, the mountains never exceed 4000 feet in 
hei^lit, aud decrease to less than 1000 feet as they approach Cape 
York. 

Thii proati'st break in the shores of Australia, which resemble 
those of Africa in their gcncial roundness, is that of the Gulf of 
Carjx'ntaria. Its slnires are low and flat, covered with mangroves, 
but inland from the south of it are the grassy ‘Plains of Promise,’ 
with clumps of gum trees, continuing the ‘downs’ of the east round 
the uortlicru side of the continent. 

FiirtluT west, the central projection of the north coast of Aus- 
tralia seems to have more the character of a table-land, of from 
:iOl)l) to HOOO fec't in elevation, with wide grass lands. The north- 
west coast land has not yet been penetrated by explorers, and, 
indeed, tlie whole western luilf of the interior of the continent is 
completely unexplored. The more northerly part of the north-west 
coast is bold, with granitic and hasfiltic headlands, but the more 
southerly portion is low and sandy, 

I1ie iiortliern part of the western margin, so far as it has 
been explored, seems to rise from a high coast line, in fertile grassy 
terrace-j and plains, watered by numerous streams towards the 
water-] jarting, wliieh lies at a general distance of from 200 to 3‘)0 
miles inland. Several summits in the interior of the region reach a 
greater height than 3500 feet. 

Ill the southern part of Western Australia the mountains ap- 
proach close to the coast line, forming a steep edge to the sea, and 
sn])portiiig wide table-lands in the interior, which, near the coast, 
have extensive rich glassy plains, but inland are characterised by 
shallow salt lakes and swamps, or their dried-up beds, and by sandy 
plains. I'he general height of these plains is, perhaps, from 800 to 
1000 feet ; but many of the higher points rise to double this height, 
and one peak on tlie south-west coast range is 3600 feet in height. 
U'lie desert country of the interior extends to near the south coast at 
Cape Arid, between which and Spencer Gulf, extends the great 
Australian bight, with a completely riverlcss coast, ami apparently 
a totally desert region towards the interior of it. The coast of the 
bight rises from 300 to 400, and even in some parts to a general 
height of 600 feet close to the sea.' The peninsula on the W'est of 
Spencer CJnlf is more hilly and broken, and one point of it, on the 
shore next the gulf, rises to 2000 feet. Beyond Spencer Gulf, and 
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the the smaller inlet heyond it, to the eastward a long senes of 
parallel ridges of bills, known as Flinders range, extends inland at 
right angles to the eoast for nearly 300 miles, and its summits reach 
an average iieiglit of 3000 feet. In the lower course of the Murray 
River, the deserts and salt jdains of the interior reach d«)wu to near 
the south eoast, but the slopes of the hills extending westward from 
the Australian Alps, especially that one whieh faces the sea, arc the 
most eultivatod and populous parts of Australia, 

1 he interior of the eontineut, marked out by a line connecting 
the source of the rivers which reach the sea, may 
Interior Desert, be considered as an almost complete desert, and we 
have seen that this desert reaches quite down to the 
south eoast of the continent, within the Ausr.aliaii Right. It 
occupies exactly the same relative position in the soutliern hemi- 
sphere of the globe as the great Saliara of Africa does in the nt^rtliern ; 
the tropic i>f C'arieer j^asses through the miilst of the one, and that 
of Capricorn through tlie other; and we hav(‘ seen in the Notes 
to Maps 3 and 4 that it is just in this outer part of the equatorial 
region, or under tln'se lumndary lines of the tropics, that the sun's 
scorching vertical heat is felt for the longest ju'i iod. 'J’lio moisture 
brought by the northerly monsoons, which are ilrawui towanls the 
continent in summer by tlie ascending etirnuit caused by the, vertical 
sun's heat, is expemded on the northern margin of the continent in 
the sumimr ruins; but these <lo not penetrate for more than 200 or 
300 miles on an average from the coast. A rainless summer charac- 
terizes the rest of the continent, and the xcinkr rains from the soutli 
do not seem to be exj^crieiiced beyond tlie 30tli paiallel of latitude. 
This interior desert has been supposed by some to bo the bed of a 
sea of recent dale *, and a great district of salt lakes in the south of 
it, would seem to bear out this conjecture, l.ake Eyre, the largest 
of these, is a great shallow and swampy lake of variable extent, 
and wdth salt encrusted short's. Its height above the sea has been 
found to be only 70 feet,* ami its area is estimated at 4100 square 
miles, or nearly tlirec times that of the great Salt Lake of America. 
Lake Torrens, which is perhaps at a h'ss li(*iglit above tlie sea, is 
not properly a lake, but an extensive depression, with great shallow 
salt pools, surrounded by sand hills, strewn with boulders. Though 
only separated by a narrow isthmus of about 12 miles in breadth 
from the narrow head of Spencer Gulf, yet there is no communication 
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between them ; and none of the lake-beds in this region have any 
outlet. 

North of this region of salt lakes, and near the centre of the 
western interior, is the ^rjreat atony desert,' an undulating plain, 
thickly and uniformly strewn with boulders, sometimes interspersed 
by shallow hollows in \vhich water collects, extending over more than 
JIOOO S(pjare miles. MacDowall Stuart's solitary route across the 
w'jitrc of the continent, proves that there is no great elevation in 
the interior. It proceeds ovt r occasional sandy hill ridges, and 
through great stretches of scrub or bushy jungle between these. 
Next to the central region of Africa, the eastern part of the interior 
of Australia is the largest unexplored land re gion of the globe. 
Every where that the A\ater-partiiig line has been crossed into this 
interior region from the north or west, the same sandy desert, 
watcrle.s.s plains, salt lake beds, or scrub, have arreated the tra- 
veller’s jirogrcss ; and to southward we ha\e seen that the desert 
ivaohes to the sea coast. 

.Many of the islands and i.sland groups in tl)c racific are the work 
of the coral insect, but the eliief centre of the industry 
Coral Sca. of til is auilualcule seems to be the coral sea, between 

the Island of Papua and the north-eastern coast of 
Australia, which has iumimcrable coral reefs and banks ; the most 
remarkable extent of coral in the world is tlie Great Harrier lleef. 
which extends along the whole north-east coast of Australia, and 
leaves a long deep upon cliaimcl between it and the coast. 
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JlYPSOMETRICAL MAPS OF TITK PPiITISir ISI.ES. 
^r.vrs 11 jiiul 12. 

These Maps arc mtendcil show the leadinj' ]>}iysical foatim's 
of the Ihitisli Isles, aiul of the so:i hod out of which tlo'V 
diatoly rise, their lii;.ddjiuds and plateaus, tludr plains and valleys. 
The method adopted to show lh(‘se feat tires is that of Contour 
linos, tlio leuoth of an Jhijjjlisli mile heing taken as the standard 
measure fur this througliout the Atlas, the ]owt;r lieiolits of the 
land and Iosmu* <lepressions of tlie sea h(*d heing indicated hy 
lines of parts of a mile of etuial height or dej»ih. 

Thus, the line on the Jlap which is n(*arest the (joast indi- 
cates an espial height of one-sixleenth of a mile (330 hail) at 
every point over which it passes ; the second, an e<pial luught 
of one-eighth part of a mile. (GOO feet) ; the third, one (piarter 
of a mile (1320 feet). Each line heconies more and more hrok(*n 
up as it ascends, till the heights ahove half a mih^ (2G40 feet), 
in the llritish Isles, can only he indicaletl hy a series of scattmed 
points. The same system has been carried ont in representing 
the depths of the sea hod surrounding the islamls. Tlie lirst 
line outside the coast pa.s.scs through every ])oint which li.a.^ a 
depth of one-sixteenth of a mile, and the succeeding lines mark 
out depths of one-eighth, one-fourth, one-half, and as much as 
one mile oil* the west coa.st of Scotland. 

If we could imagine the water of the sea to rise to the height 
of only one-eiglitli part of a mile above its i)resent level, the 
whole of Central England and Ireland would bo submergcAl, 
leaving an archipelago of islands, in which IheAVelsh mountains 
and the Pennine Chain would he prominent, and Scotland would 
form three separate islands, the largest in the sii])j)osed gvcnip. 
Again, if we conceive the sea water to be drained olf to I he 
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depth of one-eighth part of a mile, Great Britain and Ireland 
and the isles surrounding them would no longer be insulated, 
but W(juld Ijccoiue parts of the continent of Europe joined to it 
by the great plain which now forms the bed of the North Sea 
and the English Channel, in -which plain the Dogger Bank 
-would rise, as tho Lincoln Wolds do from the plain of York, 
and the then sea coast would bo formed by an even line, when 
compared with the present r.iggcd coasts, at a general distance of 
about 50 miles beyond the Hebrides and Ireland. Tho British 
Isles rise on a submarine plateau, whose edge leaves the con- 
tinent at the south-eastern angle of the Bay of Biscay, extends 
thence to north-west at a distance of about 100 miles from the 
Freneli coast to tho same distance from the Scilly Isles oif 
Lamfs Ernl, and passes round Ireland, the Hebrides, and the 
Shetland Islands, at an average distance of 50 miles from 
these coasts ; its outer slope then stretches to about a hundred 
miles to the north-east of the Shetlands, and turns sharply to 
soutli-east, keeping away from the coast of Norway (round tho 
south-west coast of which there is a deep valley in the sea beil 
Avith a general AAudth of 50 miles), to where it rejoins the conti- 
nent ill the entrance to the Baltic between the south cape of 
Norway and tlie Swedish coast. Over tho wliolc of this 
plateau there is a less depth of water than one-eighth part of a 
mile, exccj)ting two small areas of greater depth in the North 
(dninnel, one of which is in the centre of the strait -ivhich 
separates Scotland and Ireland, and the other just to the north 
of Kathlin Island ; and a third submarine valley between the 
Lslands of Barra and Tiree, off the Scottish coast, lying in the 
same direction as tho Great Glen of Scotland. The sides of 
tliis i>latcaa, which face tho Atlantic, slope off very suddenly 
into tho depths of that ocean. Tho part of tliis declivity 
which lies olF tho west coast of Scotland comes into the corner 
of tho ^lap, where wo observe that tho fall is rapid to below 
one mile in depth, at a distance of 120 miles from the coast. 
If w'o could imagine ourselves standing at the base of this 
])lateau, wo should then look up to tho top of Ben Nevis, 10,000 
feet above us. 
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In a general view of the island of (livat Britain it is oLserved, 
that the higher lands arc to the north and west, the lower to the 
Bouth and east. 

The Highlands of Scotland form throe distinct divisions completely 
separated from each other by lowland valleys. These 

^ScoUand^^ are the Xorthrn llighUuuIs^ occupying the whole of 
that part of the country which is cut off by (ilen 
More, then the Central II hjIdaruLt of the (Iranipian ranges, with the 
greatest general height of any part of the British Isles, and tlie 
Southern Ilhihlantb, sepaiated from the central group by the lowlaml 
valley of the Kivers Forth and Clyde, 'i he ranges of mountains, 
which form these highlands, take that general direction from south- 
west to north-east, which is observed to prevail more or lets 
throughout the British Isles. 

The district of the Xorthirn IJn/hhimb is the most uncultivat(‘»l 
portion of Scotland, being almost entirely a moorland district, thinly 
j)opulated, and partly atTor<ling pasture for slice]), jiaiily ]>reservcd 
as deer ‘forest.’^ Its highest point is perhaps Ben Allow, ‘lOOU 
feet, in the south-west of the main range. 

'ilie Central Iliijhlanils arc also moorland distiicts covered with 
lieathcr, and for the most jiart used only as dci r ‘ forest ; ’ but the 
, valleys and the coast lauds on the north-east are more eulti\atcd. 
The highest ]»oint of this district, and of the whole of tlie British 
Isles, is Ben Nevis, 4100 feet above the sea, on the w'estern side of 
the highlands ; and the second, also the second highest mountain of 
Britain, is Bon MacDhui, 4290 feet, at the sources of the Biver Dee, 
on the eastern part of the Grampian range. Only one large ])art of 
the ancient forest of Scotland is still remaining, on the w'est(Tn 
slopes of the Ben MacDhui group, towards tlie valley of the Spey, 
the pine 'woods of llothieniurcluis. 

The Lennox, Ochill, and Sidlaw Hills, are outliers of the 
Grampian range, separated from it by a broad valley. 

The Southern Hujhlands of Scotland are broken into on all sides by 
cultivated valleys, but tlie Iiigher grounds can only be used as 
pasture lands. The highest point of these is again in the south- 
west, where Mount Merrick rises to 27G4 feet. 


* This term ‘forest’ is now a rnisnoincr, since the trees, wliicli may at 
one time have covered the higlilands of Scotland and justified this name, 
have long been cut down, and almost all traces of them have been removed, 
excepting in one part afterwards mentioned. 
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The C1i£cwt Hills arc nearly separated from the Southern High* 
lands by the upper valleys of the Solway and Tweed, 
and they form the northern termination of the 
rennine Chain of England, which stretches due 
south from those into the heart of England, composed of an irregular 
series of ridges running at an angle to the general direction of the 
range. It is entirely a moorland district, covered with grass and 
heath, and affording excellent sheep pasture. The highest point is 
Ooss Fell, 2900 feet, in the centre of the range. To the west of 
the Pennine Chain is the group of the Cumbrian Mountains^ in which 
the highest mountains of England rise, Scawfell, on the west of the 
gi-ouj), being 3280 foot in height. The eastern moorlands of Yorkshire 
are much lower, though of the same mountainous character as the 
western. In the south, these lower eastern heights are continued in 
the ‘ WohLs' of Yorkshire and Lincoln, forming a part of the chalk 
formation, which extends from the cliffs of Flamborough Head to 
the south of England. Those wolds liave tlieir steepest escarpment 
on the west, and slope gently to the coast on the cast, llie 
highest and most rugged highland of South Britain is that of the 
Cambrian Mountains, in a region of moorland pasture, uncul- 

tivated except in the southern part of the coast-land next the Bristol 
(.’hannel, separated from the lower lands by the vale of Severn 
and the plain of Chester. The highest point of the Cambrian 
Mountains, and of South Britain, is Snowdon, 3590 feet, in a lofty 
range which extends over a N.E and S.W. direction in the north- 
west of the district. On the southern side of the Bristol Channel, 
the western heights of South Britain are continued in Exmoor and 
Dartmoor, ami terminate in the heir/hts of Cornwall; the highest point 
of this southern group is Yes Tor, in Dartmoor, 2050 feet. 

'i'hc central part of England is a plateau rising from 300 to 400 
feet above the sea, extending in continuation of the rennine Chain 
between the vale of the Severn on the west, the plains on the cast, 
and the valley of the Thames on the south, and rising higher in the 
south in the Cotswohl and Chiltern Hills, A part of it is occupied by 
the manufacturing district of England. The district between the 
valley of the Thames and the south coast is occupied by an upland 
of an average height of 300 feet, having higher enclosing chalk 
lands on the north and south, known as the North ami South Downs, 
The Downs rise in an undulating surface to an avemge height of 
500 feet, and reach tlie coast to form the clialk cliffs of Beacliy 
Head and the North and South Forelands. Enclosed by the Downs 
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is the ‘ an agricultural district, once nn immense forest, 

and still partly wooded. To the westward, this upland district is 
continued in the MarlhoroutjJi and ILthy chalk downs, with occasional 
higher parts, to Salisbury Plain, a wdde level clialk plateau, about 
400 feet above the sea, uncultivateil, with scanty herbage and little 
wood. From this, the Downs continue to the south Avestwards, 
into Dorsetshire, the heights rising to the west in Doivu^ 

a.:d atterwaids nu'rgine; into the western nioorlamls, I'he south 
part of the Isle of ici a high chalk doAvn, falling steejdy in elilTs 

to the south, but s]o]>iiig gently to the noitliANard. 

The north-east corner of Seotland is occupied by an uneven 
moorland known as the plain of Caitlumts; it is 

Valleys bouiulod inland by the northern highlands. 

Britain. (ihnmcny or the (irt‘at (lien of Seotland, a 

narrow valley running in a strait line across the 
country from south-west to north-east, and so}>arating the northern 
from the central liighlands. In it are three lakes unitetl by a canal, 
the chain bi ing known as the Caledonian Canal, which thus ecun- 
pletcs a water comiuii ideation across the country from the North 
Sea to the Atlantic. The highest part of the canal is 91 feet above 
the .sea, in the central lake. 

A fertile and well cultivated plain lii*s between the cential 
highlands and their outliers to the south. 'J’he ojistern part of this 
plain, between the Grampian Mountains ainl the Sidlaw Hills, is 
known as Strathmore, the word iitrath meaning a wide open vale as 
coiistrastcd with a narrow valley or tjU n, "I’lic ‘ LoiokuuLf separating 
the central and southern highlands, extend between the Firtlis of 
Forth and (’ly<le, and are naturally the be.st cultivated and most 
thickly populated parts of Scotland, U'he ricli agricultural belts, 
which stretch along the lower couraes and estuaries of the Forth 
and Tay, formed by alluvial deposits from these rivers, are called 
the ‘ Carms'' of Stirliug, Falkirk, and Gowrio. 

Fui’ther south is the valley of the Tu eed, ’ rendered fertile by 
industrious husbandry ; and on the oj)posite side of the island, the 
lowlands, which border the Solway and extend into the vale of 
Plden, 

The ‘ Plain of York' is a large lowland area watered by the rivers 
Ouse and Trent and their tributaries, extending from the base of 
the Pennine Chain on the west to the eastern heights of Y ork and 
lincoln, reaching northwards to the sea coast at the mouth of the 
Tecs, and southward to the central plateau of England, and sloping 
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gently, in fertile lands, towards the marshy flats and levels of the 
lower Ouse. 

To the south of this is the Fen district^ between the Welland, 
Xen, and Great Ouse nvers, a district reclaimed from the sea by 
embank inents and drained by numerous canals, believed to have 
been a dense forest at the time of the Roman invasion, and after- 
wards a morass, through inrojuls of the sea. The marshes are 
estimated to occupy more than 000 square miles, the drained parts 
being covered with cornfields and pastures. 

The Eastern Plain is the undulating country which extends be- 
tween the AVash and the estuary of the Thames, consisting, in great 
part, of arable land. On the nortli-w'cst side, facing the valley of tlie 
Ouse, the chalk downs form the liigliest part of the plain, which 
subsides gradiuilly thence towards the cast, where, in their lower 
‘•.oiiTses. the rivers flow through flat marshy valleys, and form broad 
pools called ‘ meres.’' Continuing the eastern plain to the southward, 
is the opening of the valley of the 'I'hamcs. I his valley contains 
some of the ricliost agricultural districts of England. The lower 
tliatrict is of considerable breadth, but it is narrowed in its upper 
]*art betw('en the Chillern Hills on the north, and the Downs on the 
soutli of the river ccnirso. 

The Plain of Cheshire and the valley of the Severn separate the 
(’ainbriau Alountains from the Pennine Chain and the central 
plateau of England. It is a nearly uniform level, which formerly 
was covered by forest, and a few large woods still remain. The 
surface is sj)riiikled with numerous sheets of water or ^nuresJ' 

"Jlio plain is continued into I^iicashirc northwards as far as the 
mouth of the Kibble, in a flat belt from the base of the Pennine 
Chain to the sea coast, containing extensive peat mosses; and to the 
southward it joins into the narrow vale of Stviniy wdiich continues 
the lowland to the Prislol Channel. 

The Contour Map of Ireland presents the leading general features 
of a number of groups of mountains more or less 
Moiin^n C^cie of (jQijjp|(.t;ely suiTOiinding a central Though 

the summits of some of these surrounding groups 
vise to nearly the same average height as the mountains of England, 
yet from their more scattered and broken nature, the are<as of great 
general elevation arc small in Irelthui when compared with those 
of Rritain. Three northern groups are the Derryveagh, Sperrin, 
and Antrim IMountains, separated from each other by the Rivers 
Foyle and Bann. 1 ho highest point of these groups, Mount Errigal, 
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2466 feet, is in the west, like the culminating points of the high- 
lands of Scotland and England. On the casteni side of tin 
island are the ^Motirne and AVicklowhlountains, separated from each 
other, and from tlie sea coast to the north and south of them, by lower 
lands. The highest point of the Mourne Mountains is Slievc Donard, 
2706 feet, but the group only oeenpies a small area. On the other 
hand, the AVieklow ^loun tains form the higliest and widest mass of 
land in Ireland, though they have not the highest summit, l.ugna- 
quilla being only IlOoO feet in elevation. The groups of the ( 'omeragli, 
(Jalty, Kiiockiiiealdown, ami Kerry Mountains, form a barrier on 
llie south of the island, divided by the courses of the larger rivers. 
The highest point of these groups and of livlaml is CarrmitiwhilU 
foot above the sea, also in the west of the highlaml. Lessor 
heights on eachshle of the month of the Shannon, continue the outor 
barriers of the eoiitral ]>Iain on the west to the liigher mountains on 
the coasts of (Jalwayand Mayo, where several summits attain uti 
elevation of abu\e 2r»iM> foot; and au»>ther coast group, whose 
highest point is Cnilgaoh, 21SS feet, unities the western to the 
northern heidits. !M«»unt K(‘ 0 ]>er and the Sliove Lloom, w'hieh form 
the water-parting of the tributarie.s of the Suir and J:>hannon, are 
outliers of the southern group of mountains. 

The nortlu rn part of the great plain of Trelaml is the lowland 
which extends round Lough Neagh, embraeing the 
Plains of Ireland, an'a which drains into the lake and the valh'y of thc^ 
Harm, lietweeii the lake and the sea. The vcntrul 
jtlnin of Ireland is the country watened by the Shannon and its 
tributaries, lying chicily to the left of the river course. It is 
characterised by frcqnout n\arshes or which occur csp(*cially 

in the low’er di^tricls next the rivers and lakes ; but the higher 
lands have a rich soil, producing heavy grain erops, and affording 
the finest pasture. The licad waters of the basin of the ICriie 
connect the central with the iiorthcni plain of Ireland; and the 
valley of the Erne, w’itli its lakes, forms a branch from this to the 
north- w'cst. The cast a a part of the plain comprises the basins of 
the Boyne and Liffey, and the licad 'waters of the Barrow, ''riio 
greater part of it is rich grazing land, w'ilh a gently undulating 
surface; but in the south- w'cst, where it joins into the central i)Iain, 
at the hcad-w'aters of the rivers wdiich How west, south, and cast, is 
the most continuous bogland of Ireland. 

The largest of these bogs, known as the Boff o/’d/Zr;?, covers an 
area of about 350 square miles, and is at an average elevation of 
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250 feet above the sea. To the west of the central plain, and 
separated from it by the line of low elevations which form the 
water-parting between the tributaries of the Shannon and the, 
drainage to Loughs Mask and Corrib, is a flat boggy area, 'which 
may be called the western plain of Ireland. At the south-west 
corner of the central plain, the valley of the Shannon is narrowed by 
the enclosing heights, but afterwards the country opens out on each 
side of its estuary to south and north, in the ‘ corcasses,’ or rich 
hollows, of the plain ofIJmerwky which yield the heaviest crops in 
Ireland, and in the lowland between the mouth of the Fergus and 
t he w esterii plain of Ireland. 'J'he sloinng lands, which border the sea- 
coast on the south of Ireland, fioiii Wexford to Cork, and the banks of 
the river stretching inland from these, are fertile and productive. 


'J’hc liritish Isles are situated in the northern part of the tem- 
]»erate regions of the globe, but enjoy a milder and 
theBri^lWca equable climate than any other land of the 

northern hemisphere in the same latitude. This is 
due partly to tlieir being surrounded by tlie ocean, which, retaining 
a mure unifonii temperatarc throughout the year, is able to give off 
a portion of its warmth to the laml during winter, and to moderate 
its heat in summer ; and partly for the reason of their position off 
the Wist Jhrinfj coast of amass of continental land,^ upon which there 
is a prevailing tide of nmist south-westerly wind across the Atlantic 
from wanner latitudes, only interrupted to any considerable extent 
in spring, when, on the lirst turning of tlie northern heniis])here 
towards the sun, the great land area of Northern Africa becomes 
more heated, causing an upward current there, which draws the dry 
coutiuental air southward through Kiirope. From the turning of 
the earth behjw this cold southward current, the wind appears to come 
more from the oast or north-east when it roaches the British Isles. 

No i)art of the British Isles has a lower average temperature in 
January than and none higher than 45® Fahr., 
January. this latter temperature being continod to the small 
corner of the land of Croat Britain which lies farthest 


to the soutlnvest. Ireland has a milder temperature in January than 
Great Britain, the average temperature of the interior of the latter 
being J7®, whilst a line of 40® Falir. surrounds the same relative por- 
tion of Ireland , and the low’^est temperature there is 59®. This temper- 


^ Sec Maps 23 and 24. 
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atiire of 39° is also that of the whole west and south coasts of Scotlaiul 
«*md England in January, from tlie Orkney Island.s to the Strait of 
Dover. Wo may then compare tho January temperature of the 
Ilritish Isles wiih that of the Southeru States of North Amerlea. or 
with Centra! France, 'rurkey, or he lower Cas|»ian, the middle 
of China, or the Inlands oi Jajjau. 'Hie last instance shows very 
cloaily the advautaye of a wrstern aspect, since the llritish Isles 
on tho West facing coast, in N. latitude, have the same winter 
climate as the i>l.\iid.-‘ of Japan, which arc in lO® X., k^y more tlian 
looO miles m'avor tlie tropics, Imt arc off the eoiust wliiclj lias an 
I astern aspect. 

Tile UN 01 age July tempevatures <»f the Hritish Isles are hetw'i en 
ol° in tiio north and tU® in the e- ntial parts of tin 
July. south of Cireat Hritnin, and these diminish more in 
accordance with th(‘ latitude northward, whilst the 
January toni]ierature decnaises more hy easting, d'he »luly tern- 
pciatures of tho Dritish Isles, owing to their insular positit>n, are 
lower than that of tho interior of the continents in the same latitude, 
tlnnigh iKjt so low as the corresjiouding coast regions which have an 
in^ftrn asju'ct. Thus their temperature at this .siason is hnjlar than 
that of tlie I.al)rador coasts, or those of Eastern Asia in tlie sium- 
latitude, but nearly 10^ hlmv that of the rest of the continents of 
America and Ajsia in tho same zone. 

The July tenip<‘ratnre of Britain may thus be com]»ared w'illi 
that of the Hudson Bay tenitories, with Norway, or with Siberia, 
in much higher latitudes. 

The iiKulifyiiig inlluence of the surrounding eea on the climate 
of tlie British Isles is seen in this — that the low'est temperatures 
ui January are found in the eastern central jiarts of the island, 
the warmth increasnifj towanls the coasts, the western especially; 
and tiiat the highest temperatures in July also seek the interior 
of tho country, lomrimj towards the coasts. I'his is noticed 
in the broailest part of .South England, w here an area stretching 
betw'cen London, Oxford, and Southampton, has the Jiverago July 
temperature of 04°, whilst the surrounding coasts have an average 
of one or two degrees low'er. It must he understood that these 
i.sotliermal lines do not represent tlie actual average tomperaturo 
of every point over which they pass, but only the average tem- 
perature of every place on the line, as if it ircrc at the level of the sea. 
Since temperature decreases, on an average 1° for every 300 feet of 
elevation, — to represent the actual average temperature of tho 
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highest i)arts of the country, would be to draw contour lines round 
the elevated districts, which, though they would give the correct 
local teinperaturc, would not represent the general climate in latitude, 
since any degree of arctic cold may be obtained by a sufficient 
ascension, even in the tropics ; but a correct estimate of the actual 
ttunperatnro of any elevated district in January or July, may be 
formed by observing its height above the sea, from the contour 
lines on tlie map, and by subtracting 1® for every ‘300 feet of this 
eleviilion from tlie temperature indicated by the isothermal lines. 

The eoiitoiir lines represented on the map have been worked out chiefly 
from the Ordnance Spirit Levelling Survc5’s of Liighmd, Ireland, and tlie 
northern parts of Scotland, at flrst on a much larger scale, afterwards 
reduced to this map; and the contoured maps of the one inch Ordnance 
Survey of Sc<»tland have been used in laying down the lines for that country, 
as far as the Survey lias been published. The depth contours have been 
adapted partly from the elaborate map of the liriti^h Isles and tlic .surround- 
ing sea, by retennanii, in Stielcfs Hand Atlas, and partly from the 
Admiralty Chart.'?. Tlie isothermal lines liave been laid down from those 
given in the maj) accompanying a paper on the Isothermals of the British 
Jsle.s, by A. Buchan, Secrt‘tary of the Meteorological Society, published in 
their Jt)iirnal f»»r 1S(;4; whieli lines were drawn from the observation.s made 
at lo:) siaiioiis, calculated on a mean of the five years from lSo7 to ISGt 
iiiclubive. 
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Map IX 

Ir the ^rf.liton'iiiu'au av»M 1 »p tho most intoiV'^tin^' on tlio surlaci* 
ul' the gh'he to the student of Physical (reo!U\ij»hy, it is in the 
ea>torn part of it. in the region snrroundin.u; the Levant, hetwe n 
the Xile l)ella on the and the mountains of At'ia Minor 

on the uovtli, that this iulere^t ciUKviitrates, since here Me luive 
a juost et.‘iuj'lett‘ and compact mudtd country, witli plain and 
table land, hill and mountain, valley and deprr^>inn. 

The Map of this region, Avhich is given in the Allas, has 
heon M'oiked out on the same scale as the llypst»inetrical Maps 
of the Piritish Isles, and the same system (*f c(»ntouring has 
been applied to each, though, from the greater heights of tin; 
land ill Syria, a higher set of contour lines come into usi*. 


Enclosing the Levant on the north is the alpine region of the 
Taurus Mountains, the highest buttress of the plateau 
Minor. It is cut into hy the ^alI(•y o[ llie 
lviver(.iok,Mluch winds between colossal clilTsof lime- 
stone, and in one of wdiose tributaries is the most famous pass of the 
range. Several peaks of the Tauru.s rearrh a heiglit of 10,0(>0 h'(‘t. 
Further to the east, between the lower courses of the Sihun and .Jilum 
llivers, is the fcililc plain of Adana or Tchiikiir, producing ahundance 
of fruit, corn, and timber. Next, the Gulf of Lskanderuu, at tlic north- 
east corner of the Levant, cuts far into the land betweem the spurs 
of the Taurus. The range extending on the south of the gulf is tho 
precipitous Alma Dagh, or Amanus, traversable only in a few places. 

Turning southwards from this corner the coast country forms a 
highland, wliich has been compared to an isthmus between two 
oceans, the Mediterranean on the one side, and the 
sea of sand, the desert, on the other. 'This isthmus 
is furroM’cd in its centre by a deep valley, which 
extends from the plain in the lower course of the itiver Orontes in 
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the north, to the Gulf of Akaba, an arm of the Red Sea, on the 
8outh. The different parts of it have different names, but through- 
out its entire course it is enclosed by lofty mountains. The highest 
part of the floor of this central valley, where it is shut in by the 
I^ebanon ranges, is about 4000 feet above the sea; and the lowest, 
at the bottom of the Dead Sea, 2G00 feet hclow the level of the 
M i'di ter rai lean ; so that the bottom of this remarkable furrow is in 
poim; parts at a greater elevation above the sea than the mountains 
which enclose it at others. 

The northern part of this valley, the course of the Asy, or Or- 
oiites, ,is .s(‘paratcd from the sea coast by tljc Jebel Xusaitieh. The 
steepest .si»lc of this range, covered with shrubs, is towards the river, 
but its wt'stern declivities to the sea are clothed with fine, trees, with 
well cultivated valleys between the lower ritlges. Its highest point 
is in the north, flanking the mouth of the Orontes, and rising to 
hSOOfect; and on the other side of the depression, through which 
the i-iver escapes to the sea, at the southern extremity of the Alma 
Dagh, is one of its chief summits, 5172 feet in height. At the jmint 
where the Asy bends round to the w’cst to reach the sea is the Plain 
of Anial'ii\ or AntoKhia^ containing an exten^sive swampy lake. The 
iili])('r [)art of this plain, watered by a tributary of the Asy, is well 
cultivated. To the south of this the valley of the Asy gradually 
narrows, and liecomea enclosed by rugged mountains, but widens 
again in the neighhonrhood of Hamah. *Tlie vast green valley of 
i'ule Stjrla, between the outer .and inner ranges of the Lebanon, 
forms tile central i)art of the groat valley of Syria. Half of it is 
drained to the north by the he.ad waters of the Asy, and half to 
southward by the Litany River. The water-parting is near the 
• ruins of Raalbck, which arc 3800 feet above the sea. 

Mount Libujwit, between the valley of Coelc Syria and the sea, is 
a continuous range of mountains more than 100 
lebanon. miles in length, and with an average elevation of 
8000 feet. One point in the northern part of the 
range, capped with perpetual snow, reaches a height of lO.OCl feet, 
and several summits rise above 9000 feet. The higher parts of the 
range are destitute of trees, but the narrow valleys and water 
courses of the lower western slopes, except a narrow strip on the 
sea coa.st, are thoroughly cultivated, with terraced gi’oves of olives, 
»/incyax;ds, fields, and orchards. The eastern side of the Lebanon 
falls steeply towards the valley, and is furrowed by water courses ; 
the lower parts arc covered with low oak trees. 
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The range of Aitfi-Lthanouy on the cast of the valley, is longer 
than that of the Lebrjion, though not so generally elevated, and la 
divided in its sonthirn i)art by a long narrow ilelile, known as ‘ Ml 
Bogaz’ (the Gorui )» through which tlie liigh road from Beirut lo 
Diiinasciis, the oi ly carriage road in Syria, passes. 

The northern ]tart of Auti-l.ebanon has a grtieral eh*\5ili<n\ of 
t.'oni to (iooi) feet, and one point li.'-es to (IM)() l‘e«'t ; tlie | ait 
south of the gorge a great moantain mass enlininating in fZ/o/Z 
Iltnnon, OUoo feet above llie mu, with larpetual snow on its sunniiit. 

The slope of the uovlhevn ]mrt of Anti-lAbanon to the valley i ^ 
a sleep barren deeli\ity, destitute (*f trees, exeept in the narrow 
glens. South froni the suniinit of Mount llmin >n is an extensi^e 
iimuntain trail, in givat jart covered witli thick wood, aii.l nsi‘d 
pasture land. 

‘ El Bekaa,’ the part of the valh yof Made Syria watered by (ho 
Litany, is famous for its brtility, though but a small pait of ii is 
under cultivation. In its lowm- course, between Mount IltTimio 
and the Lebanon, the valley of the Litany is nai rowed, and after- 
wards becomes a deep chasm w ith fearful [ireeipii't s. Beaching the 
lowest ground, between the Lebanon range and tht‘ plateau of (lali- 
lee I'eyond it, the Litany turns duo we>t to the son. Eroin the[»lain 
to its moiuh the river has a fall of more than 12U0 feet. 

There is a second, but minor valley, bidween tin* Lebanmi ainl 
Anti-Lebainui. running paiallel to the lower course of tin* Litany 
before it turius to the wt •'.t, wliich c*i»ntains llio geographical ,<onrr( n/ 
the Jordan, 1^17 ^ feet above tlnj sea. 

Near tlie poiiit where tlie .stream from tlie fountain of Banias, the 
rival source, join.s the flonlan, the \all'‘Y widens, 
Jordan. and the lower part of it is occupied by the Aid Kl 
lluleh, a swampy region terminating in the n edy ' 
lake of the same name, which is only about lOU fei t above the sen. 
'The Jordan falls rapidly from thi.s to the Sea of ddberias, (>:>(> feet 
below the Mediterranean. This lake occu])ies the whc/le bottom of 
the valley at this point, so appearing to bo smTounded by mountains, 
and it has a narrow fringe of tropical vegetation round its margin. 
Its waters arc cool and fresh, and the course of the Jonlau may be 
traced through it in* a smooth current. 

llie Jordan now enters the main part of its coursijin tluf ‘ (IhorJ 
or Jordan valley, which has a general width of about 10 niiJe.s, le.ss 


’ Due dc Liiiiics. 
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in the north, and greater in the south next the Dead Sea, hounded 
on botli sides by inountaiiis. The mountains on the cast side of the 
‘ (ihor’ rise almost perpendicularly from the river course, and have 
been cotnpared to a liuge wall. 'I'lie higher terraces on each side of 
this valley, immediately below the mountains, are occupied with 
masses of vegetation.^ ’’J’his is siiecceded by the desert plain, or 
‘aral>ah,’ prop(‘rly so called, from which begin the regular descents 
to the river. Tlie Jordan flows in a narrow secondary valley, which 
has a widtli of about three quarters of a mile, and is at a lower level 
than the gcmeral base of the * (ihor,M>ut covered with trees andluxii- 
rlriiit herbage, formii g a long <laik line of verdure, winding through 
the valley. 

'J’Jie lowest )»art of the de])ression of the Clhor is occujaed by the 
Dead Sea, wlio.^e surface is I2i>8- feet below tbe level of the Medi- 
terranean. 

Jordan lias then a fall of 1717 fe(*thetwecn its ponroc and 
I.ake Iluleh, 7.‘h» feet hetween l.ake IliileJi and the Sea of Tiberias, 
ill the short di^tence of 10 miles between these, and only (JC4 feet in 
ilie 70 miles of diiect distance between the Sea of Tiberias and the 
Dead Sea. 

The deepest part of the Dead Sea islflOS* fi i-t below its surface, 
or 2000 foot (half a mile) below the level of the 

Cead Sea. Mediterranean. Tliis liollow has been called the 
* deepest <lejiressioii on the surface of the earth,* and 
it is true that no other uiieoverod land is known to exist at such a 
di'jith below the general Unel of the sea as that which surrounds the 
Dead Sea; hut in the North Atlantic, a de]>th of seven KnglishiuiUs 
has been fnuml, indicating a de])rc.ssion of the earth's crust fourteen 
times as great as tliatiii which tlic Dead Sea lies. 

'J'ho tem])(*ratui’o of the water of the l)ea<l Sea was found by 
Dyncli to decrease from the surface to a dej.th of 10 fathoms, where 
the colde.st water was uniformly found, and afterwards to increase 
lielow this de])th. Thus, with a surface temperature of 7G®, ten 
fathoms gave 50°, and 174 fatlioms 02° Fahr. 

'Flic greatest length of the Dead Sea is 40 miles, and its average 
breadtli 7 miles. Its surface covers an area of 405 square miles.^ 
The north shore of the sea is an extensive marshy flat, with a. sandy 
plain beyond it. A line of bold ciilTs of bituminous limestone, rising 

* Sttiidey’s Palestine. - Onlnaucc Surveyors. 

3 f.yiich, U. S. Expedition to the River Jordan and the Dead Sea, 1S4S. 
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to a height of from 1000 to 1200 feet, rims along the wofiloni side of 
the sea, broken by a few ravines, leaving a narrow sliore. 'I'licso 
rocks present a scene of ntter desolation, and arc devoid of vegeta- 
tion, except in tlie narrow clefts. The cliffs continue till within 
about four miles from the south shore of the sea, when* there is the 
remarkable isolated mountain mass r<H'k salt ealliMl Jebtl rsduni 
(Sodom), and between the northern end of it and the sea, a eylin- 
<lrieal pillar of salt * 1 -' in height. lb:twe(‘n tlie ba-^e of Jebel 
Usdimi and the sea i.s an extensive coate4l \u‘tb salt and flaky 

bituunm, intersceted by sluggish streams. 'J'he eastern side of the 
sea has a broad uneven shoreland in the south, but ri>os directly in 
the northern part to the mountains (»f Mo:ib, \'.hieh continue tli 
edge of the Kast Jemlan ]dntean, ainl rise to fnun 2000 to :UiO0 feet 
above the ^loditerranean, though to a much greater relatixe height 
from tin* Dead 8<a. A penitiMila called ‘7:7 J.isnn' (‘(lie tongue’), 
t'.\t<'n-ls from the castiTii .sliore, and di\ides tlie sea into two unequal 
basins; it .stretelie.s north and w'est into the sea for about I'igbt miles, 
has a rugged surface, and terminates to northward in n bold promon- 
tory 40 to 00 feet bigli. The sea to the mu-tli of tlie promontory 
lies in a deep trough, with a bod sb»ping rajiidly from the shore t«) 
as much as 13oS feet in one part, but the southern basin is exceed- 
ingly shallow, and is fordable across its centre, the greatest depth 
found ill it being only fifteen feet. 

Tlie waters of the Dead Si’a contain between 24-5 ^ and 2G-2r > 2 
per cent, of salts, whilst the mean salinity of the ocean isoidy about 
.‘>•5 per cent. ; but tlic Dead Sea is by no na ans singular in rc'Speet 
of its saltncss, or even the salt st among salt lakes, since other la’.ies 
in various parts of the w orld have been found to have as great, or a 
greater salinity : tlius the ’waters of the fJreat Salt J.ake of UtaJi 
have 23 per cent.^ of salts in sedution ; Lake Klton, on the stiqqies 
of the Volga, 20 per cent. ; and Tuz Gol I.akc, in Asia Minor, as 
much as 32 per cent. 

The great valley called the Tr«^7/ 7i/ ArnJjaJt continues the central 
depression to the Oulf of Akaba, a branch of the lied Sea. This 
valley has a continuous slope up from the Dead Sea to the w'atcr- 
parting of the occasional drainage, which lies nearer tlie lied Sea at 
an elevation of 747 feet above it, or 2045 feet above the Dead Sea. 
llie whole length of the central depression, from its beginning at 
the Lake of Antakie to the head of the Gulf of Akaba, is not less 
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tlian f>00 miles in an almost direct line from north to south. It has 
been inferred from the geological structure of the mountains lining 
the Di?a<l Sea valley, and from supposed marks of volcanic agency, 
tliat the Ohor had sunk iii consequence of some extraordinary con- 
vulsion ; but Stanley concludes that it is most probable that the 
whole valley, from the base of Ilermon to the lied Sea, was once an 
arm of the Iridian Ocean, which has gia<lually subsided, leaving the 
three lakes in its bed, with their connecting river; and according to 
'i'ristrain, there is no trace of volcanic agency in the valley. 

South of the Anti -Lebanon the Jordan valley is shut in on the 
east by the great wall of the mountains of Moab, 
which rise abruptly from the valley and form the 
odg<» of the Oroat Kast Jordan plateau, described as 
a * wide table-land tossed about in wild confusion of undulating 
<lowii8. clotlied ^\ith rich grass throughout; on the southern parts 
trees are scattered licre and there, aged trees covered with lichen, 
as if the relics of a primeval forest long since cleared away; the 
northern parts still cabound in magnificent woods of sycamore, beech, 
terebinth, ilex, and enormous fig-trees. Tlieso downs are broken 
by thn*e doi'p <h‘liles, through which the rivers Yarmuk, »Tabbok, 
and Arnon. fall into the valley of the Jordan. On the cast they 
melt away into the vast rod plain wdiich, by a gi’adual descent, joins 
the level of tin* plain of the Ilanran and of the Assyrian desert.’ ^ 

'J’hc Knot of J(kl llauran rises out of the level plain far to the 
east of the Lake of Tiberias. Its highest summit is G0d4 feet above 
the sea. 'I'he north and west of this mountain region is wooded 
and partly cultivated, but the cast and south sides are baiTcn, for 
there the stony desert of Syria begins. Damascus lies in a wide 
fertile ]>lain between the Anti-Lebanon on the west, and the Syi-ian 
(les(‘rt on the cast. In the lowest part of tliis plain, to the east 
of Damascus, are several extensive swamps, in which the rivers 
tlescending from the Anti-Lebanon lose themselves. The well- 
watered tract called FJ (iutha, in the midst of which Damascus 
stands, is the most productive spot in Syria. The town is sur- 
rounded with garden and orcliards, yielding all the fruits of Southern 
1‘iUropc. ("orn-fields extend to a great distance, inclosing this forest 
of fruit-trees. 

The western ban-icr of the Jordan valley is a continuous plateau, 
with an average breadth of 25 to 30 miles, stretching from the 
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base of the Lebanon southwards to the desert of Arabia, soparatetl 
from tlio sea by the long green fringe of the maritime 
broken into by tlie rich plain of Ks- 
draelou. The water-parting of the plateau is near the 
edge of the slo]>e into the Jordan valley throughout, and from this the 
streams tlow east to the (ihor, and west to the sea. '1 he streams from 
the soutli of the ]jarallel of the Sea of Tiberias to the Nile Delta ar<\ 
with the oxcepliou of the Uiver Jordan, peiiodical torrerits, diiod ii]> 
in summer by the tierce heat of the sun. I'o the north of this area the 
rivers and streams are constant. The perii>dical streams or <lr\ rivei 
beds are termed iraJi; the constant streams, in t he nort h of .Syri f 

'I'he part of tliis ]»iateati to the west of the Sea of 'l ibeiias, ant. 
north of the Jjlain of Ksdraelon, has been ealh'd the Pititmn a/dnlUu. 
This region of mountain a!id forest rises highest to the nol•tll-w^^t 
of tlie lake, where some jmiuts are more than o.MJO ftvt in height. 
On tin' mniii tho highland reacho.s the and l»riahs otT in Ihr 
bln.y proino3iti)iie'^ of the ‘ 7ynba A/n/</i /*.<.' h ot in In iirht. wiihnui 
^.a^ing any st a liaeli ; but t‘» the south tie* \Mile j.lain (*f .\kka. ov 
Aeif, vhich forms tin* embimchure of tin* plain of Ks»lia» Ion. m j .i- 
late.s tiie bine at tin* ]»lateau from tin* coast. 

feet, an isolateil, rotind, flat-topped hill, the 
highest in Suutln*rn (ialileo, by K<uae writers suppOM'd to In* tin* 
scene of the transligiiration ; and a fertile range to the sotifh-we-t 
of it, 1700 feet jn height, is tin* Ib*rnion of the book of realms, 
called Litllc Hirwon, to distinguish it from the lofty summit of iho 
Anti-Lebanon. Due west of .Mount dal>or, and separated from ll.r 
(lalilean plateau by tin* plain of Ksdraehm, is the long ridgt* t>f 
lifoinit CurmcU an ext‘'n.>ioii <»f the main pait of the AVest .Iordan 
plateau. It lenninates in the most marked promontory of the Syrian 
coast, in a height of about Gou f(‘et, with a broail braeh roiiinl its 
base. The liighest p<»iiit of the ridge is 17i0 feet above tin* sea, 
its summits are covered with forest, and its sl<>pe.s with the riehe>t 
pasture. 

The Mfjuntwns of Samaria form tlie central mass of tlic hills of 
Palestine, at an average elevation of Imlf-a-inile (2000 to IlOOO feet) 
above the sea, broken np into wide plains with continuous tracts of 
verdure, and beautifully Avooded. Ilie huge rounded mountains of 
Ebal and Gcrizirn, 8100 and 2980 feet high, are the most elevated 
part of the mass. They are separated by a narrow valley only 200 
to 300 paces in breadth, and are memorable as tlie scene of the deli- 
very of the blessings and curses of the Law. 
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The hill country of Jiuhm, to the south of the plateau of Samaria, 
is more barren in the parallel of Jerusalem than to south or north 
of it, more divided by vallcjys and torrents, becoming a highland 
down with precipitous ravines on the side next the Dead Sea. It 
rises highest in tlie district round Hebron, which is 3029 feet above 
the Mediterranean, or 4327 feet above the Dead .Sea, and slopes off 
from thon(M» to the southward to the Desert of Arabia. Jeru.salem 
stands near the central point of the highland, on an eminence within 
a basin surrounded by heights, embraced by the double-head valleys 
of a wa<li, wliich seeks tin; Dead S<*a. From every side but the 
south the ascent to Jeruwilem is perpetual. Its height above tlie 
^lediterranran is 2550 feet, or 3843 feet above the Dead Sea. 

The central j»lat(‘au of Fah .-tiiic terminates on the west in the 
maritime j'lain of riiili>tia. ctilled ^ Sephthih,' or the 
Maritime Plains, hurlaud. 'i’his plain is divided into two parallel 
belts; a sjindy tiaet next the shore, and a culti- 
vated tract faith r inland, at the base of the mountains, with sh'ght 
eminences, ^^i•le corn fields, gardens, and orchards. The town of 
Yafa, or »Iopj)a, on the coast of the plain, is surroumlcd with orchards 
of oranges and otlier fruits. On the south, Sephelah merges gra- 
dually into the great jia.'^tures, ami these into the Arabian desert; on 
the north it unites witli tlie less level and less fertile jthiln of Sharon^ 
which, like the rbilistiaii plain, is separated into a samly and a 
fertile tract, the latter called ‘ Kha.s.'?ab,* or the Keedy, from the 
number (»f reeds wliich grow on the banks of some of the streams 
lluNving ih rough it to the ^Mediterranean. It is interspersed with 
corn lieMs and trees, the remnants apparently of a great forest 
whieh existed here down to the second eentury.* 

"Hie broad beach round the base of Carmel leads into plain of 
Akht. "ibis is the outer pait of the great uneven jtlain of Emlraeton^ 
which runs from this for 20 miles eastward to the, edge of the valley 
of the fJordan, sejiarating the hills of (Jaliloe from those of Samaria, 
and presenting in spring time the a]»pearance of a vast waving corn 
field. "Fho cliffs of the Tyiiau Laddeis, reaching down to the sea, 
break the inaritiuio plain ; but the narrow shore land to tlie north 
of them presents the same features of a samiy coastland, and a fei-tile 
belt at the base of the mountains. .. 

The land enclosing the Levant on the south presents a great 
contrast to that which bounds it on the north, being low and flat on 
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the coast, ami to a cfroat «listanee iiilaiitl. Tin' oonfotir lino, of <»m*- 
sixteenth of a nn'U* (.*>.‘>0 foot), sho>Ys that tlioro is - gnat :in;i 
hehnv this hoight on this si<l(' of tin* Loxant, tlio 
hovlaml oxtomling fn>in sea to sea in tl ■ li-lliiinis of 
Siioz, ami far inlaml into Airioii, in t'lf oolla ami 
valley of the >.'110. Tho country Avhioh M'naratos I*.- '.-.tino from 
Kgyj't is tlio <losoit rt‘gi«m of Arabia Pat rjvM. 'I'lio .M< <lit<*Mai«oan 
Coasts of this region avo low ami llat, continuing tin* m nitimo j»ljiin 
of Pal<‘stino, which grailnally changos its <*harai ti r fn* » a i^a^sturo 
laml to tiio scorohoil samly tlost‘rt tho sondiorn slion of tho M-a ; 
hut tho hoight of tho ihsort inerra'^os to tho sontln\anl, mIm to tut> 
outer olo\atoil regions run j>arnllel to tho (inlfs of Sm /. ami Akaha. 
ami unite to form tho h-fty gron]> of tho mountains of Sinai. 'The 
wailis of tlio interior of this region join to roaeh tho Sea hy tho ono 
outlot of tlie Wadi K1 Arish, Mhioh h>nns tho hoiimlary hot wean 
Lowor lv.:}]tt ami Syria. 

Tho ot' the Silt, is tho wido low jdain at tlio mouth of the 

riverd in tho form of a triangle or tho (Irei k httor A, from uliioh 
it wa.s anciently named. It occupies an ar(*a i>f 
Delta of the Kile, about 9h00 Siluare miles, or lu'arly o(iuril to the 
third part of the extent of Scotland or Troland. At 
the head of the delta tho Hivor Nile, which for the previous 170(1 
miles of its course has flowed through the deserts of North Africa 
in one course, without receiving a single tributary, divide.s into two 
main hranehes, named from tlio towns of Ilosetta and Damietta, 
which stand near their moutli.s. Besi<los these main channels the 
whole plain is intorsocted by artificial and natural canals, 'riioro 
are three great salt marshes on the coast of the Della, ono on each 
.side of the main bran<*he.s, and one between these, each communi- 
cating with the sea by .‘ioveral outlets. 

The most remarkable circumstance coiinectod wdth the DelUi (»f 
the Nile, is the annual rise and overflow of tho river, wliich takes 
place with the greatest regularity in liim*, and Cfiuality in amount, 
and is caused by the periodical rains in tlie interior of Africa. 'J’ho 
river begins to rise towards the end of June, continues to increase till 
September, then remains stationary fora few days, and again suh- 
sidcs before the end of Xovemhor. During the inundation the whole 
Delta is converted into an immense marsh, intcrs])ers(*d with islands. 
After the subsidence of the waters, tlie fields are found to be covernl 

* For the whole Delta of tbe Nile, see Mao 18. Mc'litiTrnjif'au. 
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willi a laviT of rich hrown slime. The country is then put un<hr 
rulturo, ami <luriiig the winter months presents the appearance of a 
< lalij^hf fill {ranlaii. After the harvest the soil becomes again parched 
.'Hill durit \ , and in the end of April the * Khamsin ’ (hot wind), be- 
gins to blow at intervals from the desert, sweeping along the sand 
with it, till the rising of the river again refreshes the land. This 
annual <!• posit ion of mud would cause a very gradual raising of the 
surface of the Delta; but tlie accumulation is so very slow, tliat the 
lise sini >‘ the time of JTolemy has been calculated at less than six 
feet at < airo, whilst at the mouths of tlic river tlie amount of lise 
is alnio-t iiiipcrciiptible ; but the increase here is probably counter- 
b.ilajicol by a gradual subsidence of thecoa^t land. Though origin- 
ally foi ined by the debris worn down and piisbed forward by tlie 
l iver into the sea, the Delta does not now increase in extent sea- 
wards. since the mud brought to the iiioutlis of tlie river is carried 
off to tlu* i‘astward by the ])revailing current of tlie ^fediterranean. 

Ailvantage has heen taken of the riatur.al lowland between the 
largest of the salt marshes in tlie east of the Delta, 
Isthmus of Sues, and the branch of the Red Sea which stretches north - 
westwards to Suez, to cut a canal to unite the ^ledi- 
terrancan and the Red Seas, to allow the passage of large ships, and 
thereby greatly to facilitate commerce bet\veen the western world 
and the eastern. This scheme is an old one ; but was long laid aside 
on account of a supposed difference of level between the two seas, 
which difference has been proved not to exist, or, at most, to be so 
slight as not to affect the project. The average level of the Medi- 
terranean is liJilf a foot above the Red Sea, but the highest tides in 
the Red Sea rise four feet above the highest in the Mediterranean, 
and its lowest ebbs fall nearly three feet below the lowest hi the 
^Mediterranean. The canal through the Isthmus of Suez is nearly 
100 English miles in length, has a depth throughout of 2G feet, a 
giuieral uidtli of from 200 to 300 feet at the top of the banks, and 
of 72 feet at the bottom throughout. Vessels are able to steam or 
be towed through the canal in sixteen hours from sea to sea, and 
this effects a saving of half the time employed in the conveyance of 
goods by the Cape of Good Hope to India. The canal runs for 29 
miles through the shallow I.ake Menzaleh, through two einaller 
lakes, and then through a fourth, formed in the depression in w’hich 
were ti e ancient bitter lakes, which >vere below the level of the sea, 
by the water let into it through the canal from the Mediterranean. 
The parts between these lakes are cut tlirough low sand hills or 
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plains, Rliji:htly olovatod alu)ve tlu' st*a 'IIjo la' van Dr.-cit 

bounds thi* Dt'Ka on tin* wi‘>t ; botwoon tin* Di’lta and ilu* (iulT <‘ 1 ‘ 
{Suez the 4:01101:11 oharaotor of tho o<»unti*y is that of . rooky and 
mountainous rou'itn), ini<‘rsootod by nninorous foitilo \..idii. 'Iln' 
liigliost suniinit in t’li'i rogion is that of tho iiioiintain I, o| f»f Jobol 
Attaka, noar tho Ito.ui of tlio (inli of Siioz, foot ah* \o tlio soa 

The do})tli oontonrs of tho oastorn jiart i>f tin* M* litoriainan 
]irosi nt a gtuxl oxainplo of tho faot, that loop ooa^i.' 
have gonoralty a rapi»lly falling st‘a-b» d no\t It) 
thoin, and that, on the oonlrary, a si*a ino.igin slop- 
ing gently inland has a corresponding slowly sinking soa-bod beyond 
it, as if the sea-bed wore tho form out of which the land had been 
moulded. 

Thus the whole of the high coast of Syria, from the (lulf of 
Iskanderuu to Cape Carmel, lias a steeply <lesceinling sea-be«l from 
it. In the Sephelah lowland, the contour of one-sixteenth of a mile 
in height, is almost at an equal distance from the ci>ast, with the 
depth contour of the same amount ; ami in the stint h of the Levant, 
the ]>!ain of tho Nile Delta is contiimetl far into the bed of the sea. 
In the north the aea-bed .<tlupes ra]»idly below tin* lofty '1‘nnrus. and 
gently outsMe of the plain of Tchuknr; then it seems to form a 
groat submarine peniiusula to ojnbracc the Llai.d «>f Cypru.s as a part 
of the mainlaml. 

A long hurn-like projection fr(»m the north-ea^t corner of (\v])rns 
seems to corre.^poiid to the holhjw of the (4ulf of Jskanderun, and 
the Day of Fafnagii>ta, to tit into the angle of tlie 
Cyprus. coast to tiie .south of tin* gulf, gi\ing the island the 
ajipearance of having bet-n pii.-slied by some huge 
force from thi.s corner, adrift into the Mediterranean. 'I he mountain 
ridge which fbnna iliis peninsula, continues along the whole north 
si'le of the island, and a double valley s(‘pariites it from the eentral 
mass of the island to the south, w’hieh is cai>p«‘cl }jy the ain*ient 
Mount Olympus, Go'.M) b*et above the s«'a. 'Ihis inounlain mass has 
bold rugged slopes, thickly W’ooded ninl diver.'iitieil by precipitous 
cliffs of limestone and deep picturesque valli ys. 

Tlic Map of Syiia and the llypsornetrieal one of tlic Dritish Isles 


Paleftine and 
Britaint 


given ill this Atlas, liave been drawn on exactly the 
same scale, so that an aexurate coinpari.son of areas 
and distancc.s may be made between the two coun- 


tries. Thus the wrhole territory of Palestine from 1 )an, near the hea l 


w'aters of the Jordan in the north, to Beer.sheba, in the parallel of 
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ilu* .soutl) if lli(* Sea, is scarcely la r;y(;r than the little princi- 
nl \ , lilrs. 'I'ho course of ilic .Ionian is not so lon^ as that of 
tin* '1 haia* \ or Sf‘V{'rn ; <lic L<*l>anoii is a far shorter, though vastly 
I'.i ;1 mt ran t than tin* penniiie chain of Kiijiland, or t!ic* Grampian 
I' Miiilain of Scollaml; the Sea of 7'iherias covers only about hall 
t e an a < f lam.ili Nca;jh, in Irclatnl, or <loulflo the area of Loch 
I .oifioii'I. In Scdiiaml ; whilst the I)*-a(l Sea cxtciifls over an area of 
• illy thr- ‘ ti'iicri that of Loin li Nha'.li. 'I'he lenL'‘lli of the Suez 
< anal iii ly la* eompareil with that of the Caleihniiau (.'aiial, in 
Scutlaml, or tt) the <ii. laiicc from London to Hath, or between 
( hestcr aiid Gloucester. 

'i be aica embraced in the Map lies outside the border of the 
inatlioTnatieal tropic, but in suniincr is included 
Climate. ^\itliiii the hottest rejjioii of the ^lobe. In winter 
it enjoys a mild climate, being within the zone of 
winter rains, wlieii tlie theniiometer falls occasionally as low as the 
freezing point in Jerusalem, and snow sometimes occurs. 

The Taurus region, on the north of the Levant, has a mean 
temperature of 40®, or the same as that of the British Isles in the 
same month ; in the latitude of Cyprus the temperature rises to an 
average of 50° in January; and in a line from Jerusalem to Cairo 
the temperature is 55°, or the same as that of Southern Spain or 
Xorthern Mi'xico, in January. In July, the whole region to the 
west of the Jordan valley, ami iiortli of the Arabian De.'^iert, has an 
average temperature of between 80® and 00° ; but in the desert east 
and south of thi.s line, which marks the boundary of the then hottest 
region of the earths surface, extending over Central Africa and the 
Arabian I)es<‘rt, tlie teni]»eratiire raphily increases. At Damascus 
the average duly tenipornture is 95®, whilst that of Jerusalem is only 
S;l°, and of Cairo 80® Falir.^ 


* The ipotherms have boon worked out spcciiilly for this ^fap, from ob- 
servations retuiiieil from Alexandria, Cairo, Jerusalem, Beirut, Damascus, 
Famagii>ta, and Ale[>po, for a considerable ininihor of years, taken in 
comiection anIiIi many otlicr stations in the Mediterranean basin. The 
elevations given by Van do A'elde, in the Memoir to accompany his Map of 
the Holy Land, are the cliict basis of the contmir lines in ralestine, though 
all other available authorities liave been ransacked for heights. The 
hcauliful map of the Lebanon, in Stieler s Hand Atl.us, which is rich in 
heights, Inis been used for that region; whilst Kiepert's maps of Asia 
Minor, with the heights observed by Tcbiatcheff and others, complete the 
lines on the north. The depths arc worked out from the Admiralty charts. 
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:sL\v 14 . 

In the maps avIiIlIi have pivcotlod this vno iu the* Atlas, ^v<‘ 
have exaniiiiLsl the ]»resent di.stribution of land ami \vat»‘r on 
the surface of our earth, ami the outward nueveu fnrms of tlu* 
coiitiiieuts as wo tind them at the present day, a]>paiently ri,.,id 
and enduring, the niotionle^-s iH)vering of an inert mass whi« h is 
whirled round tin* sun, hut has no jM»wi‘r of eliange in itsi‘lf ; 
hut examining more closely into its struetun* and Idstory, we 
begin to di.'.cover that far from this being tin* (‘ase, our globe is 
a highly organized, almod living body, ronstantly, thmigli 
slowly (hanging its external form in every j)art.' In what is 
called the solid land, we liml a gradual hut uneeasing j»roees.s 
of change. The rain descends upon the sloi)ing land, and forms 
into rills and hnniks and river-, whirh deepen the vjdle.ys, and 
carry mud, and silt, and .^and, to the sea, gradually levelling the 
liighlaiids with the coaMs. l*lnj s» a itself Ijeats against the land 
an<l wears away tlie shon's, dLtrihuiing tlieir ruins ])y its cur- 
rents throughout the ocean; ami frost and ice act powerfully iu 
bursting open the .solid rocks, ami in transporting tiioir fragments 
in glaciers t(j the lower land, or by icela.Tgs, wliicli de|)osit them 
in the .sea. This comstant and sure, if slow pimess of levelling, 
if not counleract(Ml }>y any renewing ibree, would limit the ex- 
istence of the land of the globe*, and would fonitell a time wlieii 
the whole of the land would he subdued ])y tlui d(‘V(mring sea, 
which 'would then roll iiuhroken round the world; })ut th(^ 
researches of geologists open up the lii.story of the past ages of 
the globe’s existence, and show a process of renovation to coun- 
teract this process of decay. 
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In examining the crust of the earth, geologists find that it has 
not all been formed at one time, but that it consists of a series of 
layers of solid material, not differing much in their mineral charac- 
ter, but some containing buried remains of strange j)lants and ani- 
mals, which must at one time have existed on the open surface. 
Other strata now forming part of the solid land, have marks of 
maiine animals, proving that these rocks have been formed after the 
sea was tenanted by its proper forms of life, at the bottom of its bed; 
so it has been concluded that the process of change in the surface 
of the land, which we see going on actively around us, has been in 
motion for countless ages, that the land now exposed has at one 
time f(jrincd the bed of the sea, and that whilst there 
^ constant wearing down and deposition on one 
Earth’s Crust. 1^*'^''*' earth’s crust, there is as constant an up- 

heaving and restoring process at work in another, 
which has its origin in the expanding power of the fires which fill 
the interior of the globe, and evince themselves in the flames of 
volcanoes, and by shocks of eartliquake. We sliall afterwards see^ 
that evidences of this slow process of upheaval have been noticed 
within historical times, over considerable areas of the land. 

The crystalline formation of many of the rocks which form the 
outer crust of the earth, requires that the particles 
these rocks should have been, at the time 
of foriiiation, free or fluid, and this condition must 
either have been due to the melting pow'cr of fire, or to the dissolving 


power of water. Tliose rocks which have been consolidated by fusion 
by fire are termed igneoiui; those formed by dei)osition in water, aqueous 
rocks. I’he aqueous are all those layers w hieh have been consoli- 
dated at the bottom of the sea, formed by deposits derived from the 
abrasion of the exi)Osed land : igneous rocks are all those wliich have 
been crui)ted through the earth's crust by the power of subterranean 
heat. From the nature of their formation by deposition in layers, 
the aqueous rocks are generally stratified. The igneous rocks, on 
the other hand, appear as great shapeless masses, o.r as long dykes, 
filling the cracks wdiich have been formed in the earth's crust during 
their eruption. Metamorpliic rocks form a class between the aqueous 
and igneous, and are those which have undergone a change in their 
character, through the action of fire or water or pressure, or a com- 


bination of these agents. 


* Maps 25 and 2G. 
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The British Isles contain perhaps the most complete model repre- 
sentation of the structure of the earth of any similar 
area on its surface. The ^lap of these islands in 
the Atlas is intended to show only the geographical 
distribution of the rocks in the three great periods into whicli 
geologists have divided the aqueous formations, and that of the 
igneous rocks as a whole, without entering into the divisions of. these 
periods, excepting to show the position of the coal beds in the oldest 
of them.^ The brown colour on the map, then, represents the area 
of the primary or oldest rocks, the yellow that of the secondary, 
and the green that of the tertiary or most recently formed rocks, 
sands, clay and alluvium ; hilst the places where igneous masses 
appear on the surface, are coloured in red. In Great Britfiin, the 
highlands of Scotland and of western England, are entirely formed 
of the primary or oldest rocks, with igm‘Ous masses protrudir.^' 
between; the central plateau and south-eastern part of England 
is chiefly of the secondary period, and the flat lands and valleys of 
the eastern and southern coasts, are of the tertiary or recent for- 
mation. Tlie plains of Ireland, on the contrary, lie on the rocks of 
the primary period, but several of the mountain masses are fonned 
of igneous rock. 

In Scotland, the great masses of the northern and central high- 
lands are composed of gneiss, and the southern Highlands of Silurian 
rocks. The Hebrides and the north-Avestern coasts, between Cape 
Wrath and the Isle of JSkye, are of the Cambrian and Laurentian 
formation, the ohkat rocks of Britain. Old red sandstone and car- 
boniferous limestone a]q)ear most in the lowlands, between the 
southern and central liigliland.s. 

The rennine chain of Ihigland is chiefly formed of carboniferous 
limestone, and the Cambrian Mountains in AValos of silurian and 
old red sandstone rocks ; the Cornish heights arc of old red sand- 
stone and carboniferous limestone. The interior of the plain of 
York, the central plateau, and the plain of Cheshire, are chiefly of 
new red sandstone ; a broad band of oolite and lias stretches in a 
curve from the south coast at Portland Bill to the north-east coast 
near the mouth of the Tees, Detached portions of the chalk 


' These main divisions have been drawn on the small Map in the Atlas 
from a recent one by Mr Oeikie, the director of the Geological Survey of 
Scotland, who is also the authority for the table of the aqueous rocks which 
is given below. 
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formation appear on the outer part of the plain of York, forming 
the cliffs at Flamborough Head and the wolds of Lincoln, but the 
great development of this formation is in the south-east of England, 
marked off by a line joining the eastern side of the Wash with the 
coast near Portland Bill on the south, where the chalk appears over 
the whole of the eastern plain and in the plateau between the North 
and South Downs, breaking off on the coast in the cliffs of Dover, 
Bcachy Head, and the Isle of Wight. The valley of the Thames, 
and the lowland round Southampton, are almost entirely of eocene; 
the Fen district and the lowland of the Humber are of alluvium, the 
most recently formed part of the British Isles. The great central 
plains of Ireland lie chiefly on the cjirboniferous limestone; the 
gneiss formation continuing that of the central highlands of Scot- 
land, appears in the north-west ; and the mountains of the south- 
west are of old red sandstone. 

Granite protrudes in scattered masses through the highlands of 
Scotland, and trap rocks between the valleys of the Tay, Forth, 
and Clyde, whilst numerous long dikes of trap cross the southern 
highlands and the north of England. The greatest masses of 
granite appear in Dartmoor and at Land’s End in England, and 
in Ireland granite forms the greater part of the Wicklow, Moume, 
and Donegal Mountains, and a large area of it crops up in the south 
of Galway. In the north, a great area of trap rock forms the basin 
of the River Bann, and surrounds Lough Neagh. 

The table on the opposite page shows the order in which the 
different aqueous rocks have been deposited in the three periods of 
time one above another. 

The higher objects of the study of geology, in tracing the history 
of our earth, and of the successive races of plants 

Objected tte animals which have inhabited it before it was 

Study 01 Creoiog^y* i i n* a 

fitted for the dwelling of man, have been previously 
indicated. The science has also practical uses, not only in pointing 
out the locality and extent of the formations of rocks and metals and 
minerals which are useful and necessary to man, but also in the 
whole human economy, since the nature of the geological formation 
of a country, determines to a groat extent its fertility or barrenness, 
and affects its climate, as also its healthfulness or the reverse, since 
some diseases prevail over certain geological fonnations which are 
absent in others. ^ 
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OCEAN CURRENTS AND RIVER SySTEMS. 

Maps 16 and 16 . 

* The ocean has its system of circulation so ordered, that its 
waters, whether at the surface, or in the depths below, are sel- 
dom or never at rest ; and this circulation is all pervading and 
perpetual, as constant in the horizontal as it is in the vertical 
direction.’ — Mauuy. 

This circulation is caused by the revolution of the earth round 
its axis, and by the power of the sun s heat act- 
CMieiofCumnti. ing through various secondary influences, such as 
difference of temperature and consequent diffe- 
rence of density, evaporation and rain bringing about a difference 
in sjilinity or weight, and winds, all traceable to this one great 
cause. 'Jhe rotation of the earth from west to east causes an 
apparent westerly flow at the equatorial regions, where this motion 
is greatest, the inertia of the winters tending to leave them behind ; 
again, the sun’s heat acting on those parts of the ocean which pass 
most directly under it, causes rapid evaporation, and the water thus 
carried up into the atmosphere, must be constantly replaced from 
below; and this heat, by diminisbing the density of the water, ex- 
jiands its bulk, so causing it to overflow on each side of the Equator 
towards the Poles. Thus, from tliese two causes, we have at once 
established an east to w'est motion of the waters at the Equator, and a 
double flow from the Equator tow’ards the Poles, the obstructions to 
these movements by the intervening land giving rise to local currents. 

These currents of the ocean must be distinguislied by the signi- 
ficant names of stream and drift. The dri/l current is merely the 
effect of the prevailing wind on the surface of the water : but the 
stream current is a powerful river, forcing its way through the ocean, 
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maintaining a uniform direction, and little affected by temporary 
adverse winds; but again the drift current, caused by a constant 
wind, may, on meeting a coast, become a stream current ; or a stream 
current, on losing its original impetus, may bo carried on as a drift 
current by a prevailing wind. The constant winds of the globe, the 
trade winds, have a great share in aiding the motion ol the currents, 
and nowhere do we find a constant wind blowing directly against a 
constant current, but on the contrary, each mutually aiding the 
other, both having the same original cause of motion. 

The surface currents of the xVtlantic Ocean have been bi^t 
described ; most of them may bo considered ns pai ' s 
CntNati of Ui« of a great current which takes its apparent rise iu 
ATLAJTTZO the Antarctic region, and travels through the oc(‘aii, 
OCEAS. keeping along the west const of Africa and 0»e 
north of Soutli America, to the Caribbean Sea, then 
passing round the Gulf of Mexico, and out into the open ocean, flow- 
ing towards Europe. The different part.s of its course have various 
names. 'I'his current first has its name of (rttlf 
Gulf stwAm. iV/rtum. wlien it reaches the Gulf of Mexico from the 

Caribbean Sea. It passes eom])letely round thi.s 
griU, aud rushes out into the Atlantic with its greatest foret*, 
between Florida and the West India Islands, at the point known as 
the ‘ Narrows.’ This best known of the ocean streams has boon 
also considered as the greate.st of them, but is in reality only one 
among the great currents, and is sin*i»assod in volume, and perhaps 
also in average rate of motion, by at least two others Iiereaftcr de- 
scribed. Turning first abruptly north, and afterwards north-east 
with gradually dimiiiishing force, it continues quite across the 
Atlantic, in the latitude of Central Europe. Tart of its waters, 
drifted on by the prevailing south-west winds, maintain the north- 
easterly direction, in what is termed the Gulf Stream Drift, between 
the British Isles and Iceland, aud thence to the Norwegian and Nortli 
European, and perhaps Asiatic coasts of the Arctic Ocean. A minor 
branch of the current sets along the north coast of Spain, round the 
Bay of Biscay, along the French coast towards the south of Ireland, 
where it rejoins the north-easterly drift. Tliis branch, known as 
lieimeVs Current, has a greater rate of motion than the general cur- 
rent, which increases to 24 miles a day on the north coast of Spain ; 
but by far the greater part of the water set in motion by the Gulf 
Stream recurves in the North Atlantic, between the Azores Islands 
and the coasts of Europe and North Africa to the south-east and 


c. 
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southward, and then, aided hj ihe north-east trade wind, passes 
back again to the west in a wide drifts occupying the greater part of 
the ocean, and known as the North Equatorial Current^ to rejoin the 
original stream at various parts of its course. 

The water of the Gulf Stream is of a deep indigo blue colour, 
and its junction with the ordinary sea wftter is distinctly marked. 
At the surface, near the coasts of the United States, it is divided 
into bands of higher and lower temperature, of which the axis of the 
stream or line of greatest velocity is the hottest, and these features 
are observed to a considerable depth. Between the stream and the 
water of the cold current, afterwards noticed, next the coast, the 
fall of temperature is so sudden, and the line of separation so marked, 
that it has received the name of the ‘ cold wall,’ and a difference of 

Fahr. has been observed within a few ship's lengths in crossing 
it.i The limits of the warm water are variable, since north-east and 
south-east gales force it towards the American shores, whilst north- 
west and west gales drive it from them. The stream is also con- 
hidcred to be more north and south in correspondence wdth the sun's 
declination, attaining its extreme northern limit in September, and 
its southern in March : the volume of the stream is probably 
diminished at the latter season. Tlie warm water of the Gulf 
Stream never roaches the sea-bed, but Hows over water which has a 
lower temperature. In the ‘ Narrows’ the probable depth of the 
warm water is jierhaps only a third of that of the depth of the straits, 
or from 100 to 150 fatlioms; and throughout its course in the 
Atlantic, the warmer water perhaps never reaches a greater depth 
than this ; more probably its depth diniinislies rapidly in spreading 
out to cover a larger space. 

The velocity of the Gulf Stream varies with the season, and it 
runs with its greatest strength when the sun is north of or return- 
ing to the equator. On entering Florida Strait from the Gulf of 
Mexico, its rate is from GO to 100 miles per day ; on leaving the 
‘ Narrows ’ 70 to 120 miles.*- Beyond tliis the rate gradually decreases 
to 24 miles a day off the south coasts of Newfoundland. 'When the 
drift recurves to the southward at the Azores, the rate is not over 
7 miles per day on an average ; but after passing into the region of 
the north-east trade w'iiids, it is increased to 10 and 12 miles. The 
(Midf Stream Drift, between the British Isles and Iceland, moves very 
slowly, the observed rate being o^sly 5 miles a day near the British 

' Board of Trade iSfctcoTological Returns. * Dache, U.S. Coast Siuvcy. 
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side, and 3 miles on the Icelandic side of the channel, ^ docreasing 
to the northward to the insigniltcant amount of 1 mile per day. On 
issuing from the (riilf of Mexico, the Stream has a maximum toinpcra- 
turc of 85® Fahr., or 5® to 0® above the mean ocean temperature in 
that latitude, and off the banks of Newfoundland is higher by LM)® to 
30® than the adjoining ocean. The following table gives tlie average 
temperature of the axis of the stream, or warmest band of water : — 


Latitude. I Winter. { Spring. Summer. Autumn. 


Florida Strait, 

Off Charleston. 

Off Capo Ilatteras, . 

South-east of Nantucket Shoals, 
South of Nova Scotia, . 



The South Atlantic Current is a branch of the great cold Antarctic 
di-ift, which divides off the south of Africa, at the 
point where it turns back the warm Agnllias 
CuiTont from the Indian Ocean. This branch is 
joined by a small portion of the warm water of the Agulhas Current, 
which escapes round the coast of the Cape, and aided by the south- 
east trade wind, sets up along the West African coast to the equator, 
■where it merges into the South Ef/ttatoriftl Current. Its general rate 
is about 18 miles a day off the Agulhas Current, 24 miles on tlio coast 
of Africa, and again 18 miles as it nears the equator. Its tempera- 
ture off the Cape of Good Hope is perhaps 50® Fahr. on an average ; 
and the sudden difference between its waters and those of the 
Agulhas Current, has been repeatedly observed to be more than 
20® ; it gets warmer as it advances northwards, till, on becoming the 
South Equatorial Current, it has a temperature upwards of 70® Falir. 

The South Equatorial Current passes from tins wcstwardly across 
the Atlantic, occuj>ying a breadth of nearly 10® 
of latitude, the greater part to the south of tlie 
equator, with a rate varying from 18 to 24 miles 
a day, till it reaches the South American coast. Off Cape St 
Koque it divides into two. One branch passes south-westwards 
along the Brazilian coast, but the greater part maintains a west and 
north-west direction along the north coast of South America to the 

^ Imiinger, in Mauiy's Sailing Directions. 
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Caribbean Sea, afterwards to form the Gulf Stream. The Brazil 
Current has an average rate of 24 miles a day, at the point where it 
leaves the Equatorial Current, and gradually diminishes in strength 
as it proceeds to the southward, recurving to the eastward off the 
mouth of the Kio de la Plata, where the currents are variable. 
Within the South Atlantic, Elquatorial, and Brazil currents, and the 
Antarctic drift, there seems to be a complete surface circulation of 
the waters induced by these currents and the south-east trade wind 
which moves the \vatcr before it at the rate of about 12 miles per 
day. 'j'he southern part of this circulation is sometimes called the 
South Atlantic connecting Current 

The surface tempeniture of the South Equatorial current is, for a 
great pai-t of the year, several degrees colder than the adjacent Guinea 
Current^ since its waters come from the Antarctic region. It attains 
its greatest volume and velocity during the summer of the Xorthern 
Hemisphere, from the African coast almost to the 15th degree of 
west longitude. The maximum strength has been observed in June 
and Jiily.i The northern w'ell marked line of separation between it 
and the Guinea Current has been traced in the space extending from 
the meridian of Greenwich to 23® W., and is found to vary very 
little at the several seasons of the year. Between 5® E. and 15® W. 
the mean surface temperatures of the Equatorial Current are from 
December to ^lareh 78® to 82®, March to July 82® to 72®, July to 
October 72® to 75®, October to December 75® to 78® Fahr. 

Between the North and South Equatorial Currents of the 
Atlantic flowing west, a stream current is observed 
Guinea Current niniiing to the eastw'ard, and along the African 
coast to tlie Gulf of Guinea, extending southwards 
to the 2d and 3d parallels of N. latitude. Its western limit can be 
traced at all seasons of the year as far as the 23d meridian of west 
longitude: but in the summer and autumn months especially^ an 
extension of this current to the westward beyond this as far as the 
53d meridian, and running from 15 to 30 miles a day, is frequently 
felt. This current appears to be a resuction of the waters to the 
eastw'ard, to partly counterbalance the great masses moving to the 
west on each side of it, and its area corresponds to the region of 
calms and rains bctw'cen the trade winds. It is joined on the African 
coast by a minor branch of the return current of the Gulf Stream 
known as the North African Cufrenf, The space separating the 


* Board of Trade Meteorological Rclurns. 
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Guinea Current from the South Equatorial is generally limited, thus 
presenting the curious feature of two well marked streams running 
in exactly opposite directions side by side. The Guinea Current 
may be considered as a warmer current than the South Efuatprial 
at all seasons.^ Its average velocity is 80 miles a day off the coast 
of Africa, doeveasing to 10 miles as it runs eastwards, and its 
remaining strength j^robably turns to aid the boiith K<]^natorial 
Current on reaching the African coast. 

The surface waters of the Ocean seem to have a circular 

movement, passing round the Asiatic side of the 
sea from the Atlautie, in coniinuation of the so- 
called Gul/Sh'tam Drifts and returning on the Nortli 
American side, in the cold currents of East Oeenland and llaftin 
Hay. The current from Hehriiig Strait is haiiid sitting to ■ le 
north in spring and suiiiiner, ami thence along the north-east coast 
of Asia to the westward as far as 140° E. in anlnmn and winter 
this order is reversed. These currents thus counteract one another, 
and the strait at best is so narrow and shallow, as to play a very 
insignificant part in the circulation of the water between the two 
great oceans. 

The cohl current which moves down the cast coast of Greenland 
from the sea to the west of S})it3!;bergen, carric's 
^**Cra^**'^ with it a constant stream of ice; arrived at (\a ])0 
Farewell, with an average rate of porha})S 10 miles 
a day, it turns to the west and north-west into Davis Strait, and 
along the west coast of Greenland to perhaps 04° or 05° N. This 
current probably varies in direction at different seasons of the year ; 
and some observations would show that it j)assed up the wliolc west 
coast of Greenland, only returning to the southward at the head of 
Baffin Bay. Arctic exi^lorers have found strong currents and tides 
flowing out of the various channels between the islands of the 
Arctic archipelago towards Baffin B.ay and Davis Strait, and these 
uniting,, form the ice-bearing current of the east 
coasts of North America, known as the DaHs Strait, 
or hahrwior Current, "J'his great cold current, 
charged with icebergs and field ice in spring, meets tlie Gulf Stream 
off the banks of Newfoundland, and passes i)artly under it, as is 
proved by its carrying icebergs quite across the coiii-se of the warm 
current to 36° N. latitude, and partly down the American shores, 


Labrador 

Current 


* Board of Trade Meteorological Returns. 
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holding the Gulf Stream away from them, forming the ‘ cold wall/ 
and passing finally under it near Florida, to re-appear as a south- 
easterly current on the north sides of the West Indian Islands. A 
large part of this current is also deflected by the Gulf Stream into 
its course to the north-eastward, to aid the ‘ Gulf Stream Drift/ 
probably contributing as much to its volume as the Gulf Stream 
docs. The average rate of the Labrador Current is 10 miles a day 
off the Labrador coasts, 12 miles off Newfoundland, and 10 to 13 
miles on the coasts of the United States. The part of this current 
which turns with the Gulf Stream to the east, has a rate of from 8 
to 10 miles, w’hilst the wanner water flows at not much over 6 miles 
a day on an avera<,c. 

The surface currents of the monsoon region of the North Indian 
Ocean, to as far as the 10th parallel of south latitude, 
periodical drifts, taking their motion from the 
winds ; but the currents of the southern region of 
the ocean, are as constant as those of the xVtlantic. The motion of 
the water is here again a circular one, taking a direction from South- 
Western Australia, by Madagascar to South Africa, and thence 
back to Australia. Aided by the constant south-east trade wind, a 
mass of water moves across the South Indian Ocean known as the 
South LJfpiatorial CurrerU^ between the parallels of 10° and 20° S. 
towards the African coast, and passes partly to the south, and 
partly to the north, of Madagascar. Hemmed in by the land, the 
water pressed against it escapes to the south between ^ladagascar 
ami the mainland of Africa in the strong Mozambique current^ 
w'hich rushes down the south-ea.st coast, past Natal, 
and the Cape Colony, taking its name now from 
Cape Agullias. Anived at tlie western side of the 
Agidhas Bank, the main part of the current is deflected by the 
action of the lioavy Antarctic Tolar current ; first to the southward, 
then soulh-east and eastward, recurving into the Indian Ocean, 
and setting along the 40th parallel towards Australia, with dimi- 
nished strength. The w’arm waters of the Aqulhas Current reach 
farthest west in the months of January and February, when the north - 
cast monsoon blow's in the upper part of the Indian Ocean, and its 
stream is weakest in J uly and August during the south-west monsoon, 
since a large part of the 'water brought to the African coasts by the 
South Equatorial Current is then ^turned into a northerly current 
flowing tow’ards India and the Arabioji Sea. Surface-water at a 
temperature of 70° Fahr. reaches to 15° E. longitude, and betw'ccn 


A^vlhaa 

Current 
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35® and 40® S. latitude, off South Africa, in January and February, 
and only to between 80® and 85® E. longitude, and 25® to 80® k 
latitude, in July and August.' A small branch of the South Equatorial 
Current seems to bend round the south and west coasts of Mada- 
gascar in the Moziunbique Channel, afterwards turning into the 
soutlierly current. 

The average rate of the South Equatorial Current is 14 miles 
a day ; of the Mozambique Current, 24 miles in the north part of 
the channel, and as much as perhaps 80 miles off (^apc Corrientes 
on the Trui>ic of Caprieorn (where it has been observ^ed rushing 
along with a velocity of 140 miles a day),^ or quite as strongly 
as, and tvith greater volume than the Gulf Stream at its greatest, 
decreasing to an average of 50 miles a-day off Cape Colony, and in 
its bond to the south and eastwards. In its course towards Australi.v 
the retrograde current has an average rate of 24 miles a day, aiiil 
is aided by a part of the Antarctic drift, wdiich turns eastward 
with it from the Cape to South Australia. The south-west corner 
of Australia divides this current : half of it passes northwards 
along the coast as the West Australian Current^ again subdividing, 
partly to fonn the beginning of the South Equatorial Current, and 
partly to continue round the Australian coast to the north -(‘ast; 
and half moves on in its easterly direction with the Antarctic drift to 
form the South Australian Current, grailually diminishing in rate from 
14 miles a-day as it turns south, outside of Tasmania. Off tin* south- 
w’est cape of Au^tralia, the temperature of this current varii s from (il® 
to 05°, but on the meridian of Tasmania it is only about 48° Fahr. 

The heated surface waters of the A'orth Indian Ocean are in 
constant circulation, and find an exit into the Pacilie 
during the south-west monsoon, in the channels of 
the East India Islands bctw^emi Asia and Australia, 
and in the Mozambique and Agullias Currents to the southward 
during the north-east monsoon.® 

When the north-east monsoon is blowing, a current, formed l»y 
the surface waters driven to the south-west in the (Jhina Sea, pours 
out of the Strait of Malacca between Sumatra and the Malay penin- 
sula, and flows across the Gulf of Bengal. Keaching the east coast 
of India, the current is turned to the south-westwards ; a portion of 

* Dutch Charts of Sea Temperatures, Utrecht. 1861. 

* Bccher, Nautical Magazine. 

* Sec Map 22. 
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it passes between Ceylon and the mainland, but the greater part con- 
tinues southward, round the outside of Ceylon, clinging to its coasts, 
and turns round them into the Arabian Sea. In this sea there is 
already a general south-westerly motion of the surface waters before 
the north -cast monsoon, into which the current from the Gulf of 
Bengal merges. This drift in the Arabian Sea has its greatest strength 
where the water is pressed by the wind against the south-east coast 
ut* Aiabia, and on the east coasts of Africa, after which, joining 
into the ^Mozambique Current, it causes the increase, and the western 
extension noticed in the Agulhas Current at this season. 

During the south-weat monsoon this order of surface currents is re- 
versed. O n the East African coasts, a south-easterly current begins in 
March and April, and sets into the Arabian Sea. Meeting the coasts 
of Lidia, the waters arc deflectetl along its western shores to the south 
eastward, the velocity of the current increasing as it passes south ; a 
part of it escajjcs between Ceylon and the luairjand, and part con- 
tinues round the south coasts of that island into the Gulf of Bengal. 
On the east coast of Ceylon a sort of eddy is formed hy the current 
in setting through the strait in this monsoon, and bending south east- 
ward to rejoin the easterly current passing south of the island. The 
greater part of the surface waters of the Gulf of Bengal has now a 
motion to the north -cast. The pressure against the opposite coasts 
causes a circular current,' at the head of the gulf, wdiich flows first 
north and then west past the mouths of the Ganges, then southwards 
to rejoin the north easterly drift. Off the mouths of the Irrawadi 
the drift is turned to the south-east along the coasts, and escapes 
partly througli the Strait of Malacca, and thus into the China Sea, 
and partly round the north-w'cst end of the island of Sumatra. 

The average rate of the norih-cast monsoon current is, in the Strait 
of Malacca 30 miles, on the cast coast of India 24 miles, on the east 
coast of Ceylon 40 miles, and on the Arabian coast 18 miles, a day. 
Before the so?itk-u'Cst monsoon the drift on the .jVfrican coast, and in 
the Arabian Sea, moves to the north-cast at the average rate of 
about 24 miles a day ; on the \vestcrn shores of India, the speed 
seems to be incrca.sed to about 30 miles, and on the south coast of 
Ceylon to 45 miles a day. Over the Gulf of Bengal and in the Strait 
of ^lalacca, the average strength of the drift is 20 to 24 miles. 

During the greater part of the year a counter current to the south 
Equatorial, corresponding to th<v Guinea Current of the Atlantic, 
flows to the eastward, between the Equator and 4® to 5® S. latitude. 
It crosses the entire ocean from near Africa to the East Indies, and 
* llcathcote, R. G. S. Journal. 1862. 
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is Yariablo in its rate, sometimes between March and IVIay, attainir^g 
50 to 70 miles a day. 

The surface temperature of the upper part of the Indian Ocean , 
surrounded as it is by land, is very high in compari- 
other seas in the same latitude, 
the avemgo being as much as 87® as a maximum in 
tlic centre of the Arabian Sea, and generally upwards of 80® Fahr. in 
the parts of the ocean north of the Equator. The evaporation from 
tiie Red Sea has been calculated at tlic enormous amount of 105 
cubic miles of of water annually.' From this cause, and from its posi- 
tion in the centre of an almost rainless region, it is evident that to 
supply this loss there must be a constant iiillow from the Indian 
Ocean ; but the surface current is dependent on the winds, and Hows 
southward during the north-east and north-w'cst Wiiuls, wldcli ]»revai 
in the eight months, from the beginning of April to the end of Novc m - 
her. the hot season; and northward when the southerly tvinds blow 
in the soutliorn parts of the sea, from December till the end of March. 
It is, however, the special and remarkable distinction of this short 
cooler season, that during it the level of the sea is reduced, ami the 
coral banks are exposed/^ 

From May to September during the south-west monsoon, a 
surface current runs into the Persian GulJ\ and tiiis current is re- 
versed during the north-east monsoon. 

The currents of the Paciiic have a strong resemblance to those* 
of the Atlantic, the system of circulation in each 
Currents of the being alnio.st precisely the same, modilii*d by differ- 
ences in the form of the enclosing land, though on a 
giandcr scale in the greater ocean. All tJie currents 
of the Atlantic are constant in direction, and this is also true of tliose 
of the Pacific, excepting that part of it which lies in the monsoon 
region of Eastern Australasia and the China Seas, and a small area 
on the coast of Central America. The circulation of the water of the 
North Pacific is most marked in that current which 
Japan Cuixent. corresponds exactly to the Gulf Stream of the At- 
lantic, called the Japan Current, Tliis current seems 
to be formed by the union of two others, which flow to the westward 
on the north and south sides of the Equator, whose waters meeting the 
East India Islands are deflected by th(*m in great part to tlic north- 
west, in the same way as we find the water of the South Equatorial 

•' Buist in R. G. S. Journal. IS.'Si. 

* Schweinfurth in PctcriRanii's Mittheilungen. 1868. 
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Current of the Atlantic tamed to form the Gulf Stream by the north 
coast of South America. The drift to the northward from the Indian 
Ocean and the channels of the East Indies, during the south-west 
and south-east monsoons may also aid considerably to increase the 
strength of the Japan Current, llending to the north-east off the 
island of Formosa, with a width of about 100 miles at its narrowest, 
tins united stream first has the name of the Japan Current^ thence it 
flows to north-cast along the shores of the islaikds of Japan as one 
ciurrent, gradually spreailing itself, and presenting w^armer and colder 
bands such as arc observed in the Gulf Stream, till, in the latitude 
of the middle of the North Island of Japan it sends off a branch to 
the north -Ciistward t<»\vards Bohiing Strait, known as the Karrdchntka 
Current. The main part, aided as the Gulf Stream is by the prevail- 
ing westerly winds, holds its coui^e round the North Facific, as a 
lii-ift current towards the North American shores. Here it sends off 
a branch to the south-east along the American coast, as a colder 
current ; but the greater part of it, caught into the north-east trade 
winds, is carried on by them to south-west and west, recrossing the 
Pacific as a broad drift, chietly between 10® and 20® N. latitude. 
JJuring tlie soutlieiiy monsoon, and perhaps also to a less extent at 
other 8ea.soiis, a current flowing to the north-east at an average rate 
of about 24 miles a day, has been observed on ihc west side of the 
Japanese islands. Off the south-west corner of the north island of 
Japan it divides, and passes partly northward along the west coast, 
aud ])artly through the channel wdiich separates this island from the 
middle one, with an average strength of 48 miles a day.^ 

The rate of the J«apan Current varies, and is naturally strongest 
during the south-west and weakest during the north-east monsoon. 
Off Formosa its average motion may be 10 miles a day at least, 
increasing to 25 and 30 miles off Japan, and to 50 miles on its coasts. 
A velocity of 80 miles a day lias been recorded.- Between 150® and 
IGO® E., its strength has decreased to an average of 18 miles a day. 
The Kamtchatka branch has an average rate of from 7 to 10 miles * 
off the south-east of tlic peninsula, increasing to 14 miles and 30 
miles * at some seasons in Behring Strait. 

. The cold current of the American coast is generally stronger aud 
of a lower temperature than we should expect to find if it were 
solely caused by the North Tacitic Drift in continuation of the Ja^ian 
Current, so that it seems probable that it is partly formed in autumn 

* Montravcl, Aunales llydrograpluques, li^57. 

* Maut. Mag. 1859. * Tcssaii. * Kotzebue. 
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and winter at least, by water flowing south into the Pacific through 
Behring Strait. Its rate is on an average 1C miles a day off San 
Francisco, and 14 miles on the South Califoruiaii coast, greater next 
the shore. The average maximum temperature of the Jajian Current 
is 86®, 1 and the difference of its temperature from that of the ocean 
due to latitude is 12® Fahr. From its deep blue colour, as compared 
with the surrounding ocean, it has been called ^Kitro Siwo,^ or the 
Black Stream, by the J apanese. Its temperature gradually decreases 
to the eastward ; on the Kamtchatka coast it was found to bo 60®, 
and off San F rancisco 60®. The cold current of the American coast 
increases rapidly in temperature as it moves to the southward, liaving 
been found to be J7® in 37® N., 69° in 30® M., and 7*?® Fahr. in 
22® X. latitude. 

The currents of the South Pi^^ific have a vt*!y close analogy io 
those of the South Atlantic. The Antarctic Drift., 

South Pacifle. which gives rise to the South Atlantic Current off 
the African coast, causes a similar cold current wdicre 
it reaches the w’cst coast of South America. On meeting the South 
American coast, the great mass of cold water moving to the east- 
north-east is divided in about 45® S. latitude. One branch of it 
seems to be sucked backwanls from this into the current which 
flows round Cape Horn ; and the other, following the coast, forms 
the well-known Peruvian, or Ilnmhohlt Current. 

The Peruvian Current skirts the South American coast from this 
to near the Equator; its width narrows at the 
centre to about 120 miles, but ex 2 )ands to above 
500 miles as it approaclies the Equator, wiien turning 
to north-west and westward it becomes the South Equatorial Drift 
Current of the Pacific. Its rate is gieater near the coast than at sea, 
and is on an average 15 miles a day about the Tropic of Caimcorn, de- 
creasing to 8 miles as it nears the Equator. The teiiqicratiirc of 
this current increases as it flows north, as is shown by the following 
table 


Latitude. 

Ot Vali)arai»o, 83* S. 

30« .S. 

Tropic of Capricorn, 
20“ S. 
12“ S. 
8“S. 


Te.iiperature. 

67“ 

fi4'» 

GO* 

GG* 

G9* 

74* on its wcBtcm, and 3C* on Us oastom limit 


‘ Naut. Mag. 1859. 
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'ilie South Ef/uatorial Current occupies the whole region of llic 
South Pacific from 2® to 3® N, of the Equator, to 
about the Tropic of Capricorn, the western move- 
ment taking generally at the rate of about 

24 miles a day, though it has been observed to be as much as 60 
miles. The mass of islands lying on each side of the 20th parallel 
of S. latitude, and between 130® and 170® W., seems to form a 
barrier to this current, diverting it north and south, as no appreciable 
current was found within this space.^ The temperature of the 
South Equatorial Current increases as it moves to the east, having 
been found to be 77® in 11b® W., 50® in 130® \V., in 150® W., and 
cV>^® Fahr. in 172® E. The temperature of the sea has been estimated 
at from 9® in the west to 18® in the cast lower than the current. 
In the western i)art of the ocean, where this current enters the 
monsoon regions, it is broken up into several branches, one of which 
passes down the east coast of Australia towards Tasmania, known 
as the Eavt Australian Current ; anotlicr branch passing south of the 
island of New Caledonia, sets north-west into Torres Strait ; a third 
called liosseVs Current sets from the south of the Viti Islands, east 
of the Xew Hebrides, towards the north coasts of Xew Guinea. 

The current off the cast coast of Australia has a general S.W. 

and S.S.W. direction as far as Tasmania, where a 

East Australian branch of it flows round the south and w’est 

vuircnt. 

coast of that island ; and the main part turning south- 
east to meet the Antarctic Drift, returns with it to the eastwards 
into the Pacific. A periodical current, dependent on the monsoons, 
has been observed within GO miles of the coast of Australia, running 
southwards from September to May close to the shore, and nortli- 
wards outside, this order being reversed in the winter months. 

The average rate of the East Australian Current is about 14 
miles a day, and its temperature falls from about 70® in its centre 
in 3 1® S. latitude, to 60® in the latitude of Bass Strait, and 55° to 
the south of Tasmania. The average rate of the other branches 
of the South Equatorial Current seems to be about 10 miles a day, 
though off the south end of the island of Xew Caledonia, the north- 
westerly set lias been observed at 48 miles.* The narrow passage of 
d'orres Strait acts as a funnel for the concentration of w'csterly cur- 
rents ; the temperature of the water there is, on an average, 82° 

* Wilkes, U. S. Exploring Expedition, vol. v. 1S45. 

• Brown in Naut. Mag. 1868. 
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Fdir., or 6® higher than the corresponding latitude in the South 
Pacific, and S® above that in the Atlantic.^ 

Withiii the Antarctic Drift, the Peruvian Current, and the South 
Equatorial Drift, there appears to be, as in the Atlantic, an inner 
temperate circulation of the waters of the South Pacific. The 
southern part of this flow is sometimes called the Southern connectintj 
or counter current ^ and is partly caused by the meeting of the water 
of the South and East Australian Currents between Tasmania and 
New Zealand, partly by the north-easterly sot of the Antarctic Drift, 
and partly by the returning to the south of a portion of the water 
brought west by tlie South Equatorial Current. 

The rate of this counter current has been obson ed south of 
Tasmania and Now Zealand to he as much as 40 miles a day on an 
average, 2 miles in 1G0° AV., and 17 miles in al ciit W. In 4r® 
S. latitude the temperature of this current has been found to be 4.S , 
and in o5® S. latitude as much as G5® Falu\ Bending round to 
the north and north-west, between 80® and 85® AV. longitude, this 
inner circulation has the name of Mentor'a Cunrut^ which merges 
again into the South Equatorial. This IMcntor's Current appears lt> 
be quite distinct and separate from the Penuiau Current, and to be of 
a much higher temperature, observations in 5.‘l® S. latitude giving 
72® on its western, GO® in its centre, Jind G7® on its eastern limit, 
whilst the toniporature of the Peruvian Current, on the same parallel, 
is only 53° Fahr. 

The Efjuatoridl Counter Current of the Pacific crosses the entire 
ocean from west to east, between tlio parallels of 4® 
Equatonal y latitude, and is partly the drawback of the 

two currents flowing to westward on either side of it, 
in this corresponding exactly with the Guinea Current of the Atlantic, 
and partly, in the season of the south-west monsoon, formed by the 
waters driven out of the 1 ndian Ocean through the channels of the East 
Iiulia Islands. The average rate of this current appears to be about 
15 miles a day in its middle course, increasing as it moves to the west to 
18 miles, but it has been observed to flow as much as GO miles a day.'* 
In the China Sea, and in the channels of the East India islands, 
between the Pacific and Indian Oceans, the currents 
China Sea. entirely regulated by the monsoons, having a 

general southerly direction, modified by the outline of the coasts 
and passages, during the north-wx*st and north-east monsoons from 


Rattray in R. G. S. Journal. 1860. 


* Frccinct. 


* Krusenstem. 
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October to ^larcli ; and a mrfherhj set during the south-west and 
south -cast monsoons from April to September. The rate depends 
on the force of the wind, and may be on an average 2-1 miles a 
day, though as much as 50 miles lias been observed. A curious 
whirl or c<ldy in the monsoon current^ is noticed in latitude 10® N. 
and 110® K., off the Asiatic coast, chiefly in the north-east monsoon, 
against which wind the outcjr part of the eddy sets strongly. 'ITie 
order of its motion is reversed during the south-west monsoon. 

On the west coast of Central America, between 5® and 20® N. 

latitude, there is a monsoon current known as the 
American Alvxican Cnrrcn!^ with a lireadth of about 3C0 miles, 
llowing soulli-cast from December to Apnl, and 
north-west from May to DccemVier. Its rate depends on the force 
of tlic wind, and a counter current to it flows close to the shore. 

In Dehiiiig Sea the current is always found setting to the north 
in spring and summer,^ towards the American shores 
Behring Sea. of the sea, drift- wood being abundant on this, and 
almost entirely wanting on the Asiatic coast. Aug- 
mented by the melting snow' and ice, and w ater from the American 
rivers, it flow's through the strait, and has been observed to have an 
easterly sot along the American shores, at the average rate of 24 
miles a day, but more or less dependent on the prevailing wind. A 
branch of ilys northerly current is also probably deflected along the 
Asiatic coast, since the observations recorded by Wrangell show’ a 
westerly current as far as the meridian of 140® E. in summer. In 
autiiniu and w'inter the current is found setting south into the Pacilic 
on the American side of tlie sea, bringing drift ice as far south as 
the Eastern Aleutian islands, and probably giving its aid to form 
the cold current which flow’s down the west coast of North America. 

In the ISea of Okhotsk,^ the general direction of the flow of cold 
water is from north to south ; south-west on the 
Sea of Okhotsk, w'cstcrn side, and south-east on the eastern side of 
tlic sea, following the direction of the coast. The 
general drift is estimated at about 12 miles a day southward. Off 
the Asiatic coast north of the mouth of the Amur river, the south- 
westerly set has an average rate of 24 miles, and in the channels of 
the southern Kurile islands, extending from Jjipaii to Kaintchatka, 

* Polaek in Naut. Mag., 18G8. 

■ Simpson, II.M.S. * Plover*,’ Long, Naut. Mag., 1666. 

• Moiitravcl, Annalcs Ilytlrograhiquos. Paris 1857 
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iiltemato south* irest and Bouth*east currents have horn olmorved 
flowing at the average rate of 16 to 18 miles a day. I’his cold cur- 
rent flows south, mainly between the north island of Japan and 
Saghalien, but a pi»rtion of it fik'eins to pass round the east coast of 
the uorih island. After flowing along the Asiatic coasts, ami past 
the mouth of the Yellow Sea, this cum'ut is lost to view as a surface* 
current in the Formosa C'hannel, but probably passes under th<* 
Japan Current, since a cohl aqueous space has be(‘n t»hserved be* 
tween the inevidiaus of 150® and 170® W., and the ]»arallcls of ;’>0® 
to 35® X.i 

The Cape IL^rn Carnut is tlie binding link between the surface 
systems of circulation of the two great oceans. It 
is a contraction of the great north-easterly flowing 
Antarctic Drift of the South ]*.iciflc, and is suP’- 
ciently powerful to cause a re-suction of the north-easterly llowing 
waters ill the South Pacitic from as far as 15® S. latitude towards 
the Cape. Flowing east round Cape Horn this current has a breadth 
of about 180 miles; thence it turns north-east into tlie Atlantic, 
filling the whole southern part of that ocean to near 40® S. latitude, 
giving motion to the South Atlantic Current, and turning back 
the Agulhas Current to the Indian Ocean. Its average rate is about 
15 miles a day iii the Pacific, increasing as it is narrowed off Cape 
Horn to ‘24 miles. 

The temperature of the Antarctic Drift in the Pacific, before 
turning south-east to form the Cai)e Horn Current, lias ])i*eii found 
to be 58"' Falir., on the ])arallcl of the Strait of Magellan 49®, and 
off C’apc Horn 41® to 4:^° Fahr. 


Cape Horn 
Current 


These currents, however important to navigation and to tlie 
climate of the lands on which they touch, are after all only the sur- 
face motion of the waters ; even tlie largest of the warm currents 
have been proved by the thermometer to be but sliallow streams 
floating, as it were, on the surface, or at best cutting a shallow 
passage for their waters in tlie sea. But the deeper regions of the 
ocean are not and cannot be at rest, and there ap- 
CircSati^ pears to be a univcral and regular circulation in the 
w^aters of the whole ocean throughout its entire 
depths, independent of the surface currents, some of w hich may in- 
deed be aided by this general motion, or may form a visible part of it. 


* * Mississippi’ Naut. Mag., 1859. 
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W e sLall endeavour to trace the causes of this circulation. In the 
equatorial regions of the globe, the temperature of the waters of 
the ocean is found to decrease with the depth, to be wannest near 
the surface, and cohlcst at the bottom, with a generally regular 
diminution. At a certain point of latitude north 
and south of the equator, in the temperate regions, 
the temp(‘raturc of the sea has been found to be cffiial 
throughout its entire depth from the surface to the sea-bed. Then 
beyond this latitude, towanls the ijoles, the temperatures are found 
to vureme with the dcjitli, the coldest water being then on the sur- 
face, and the warmest below. 

The following table has been made from the recorded depth tem- 
peratures, chiefly of the Atlantic Ocean, by taking a mean of all 
those observed between each 10° of latitude, and at or near the 
dej>ths indicated at the side of the table. Upwards of 700 obser- 
vations have been uscd,i and the surface temperatures are the 
averages of those taken at the same time as the depth temperatures. 


Depth in South Bfuator. North 

Fathoms. FoleM* 70* 60* CO* 40* 80* 20* 10* U* 10* 20“ 30“ 40“ 50“ 60“ 70“ 80“-Po/« 
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* The authorities for these are: Uoss’ Southern Seas; Lee, U.S.X. 
‘Dolphin’; Chimmo, in H.CUS. Journal, 18G9; Carpenter and Thonisou’s 
soundings in the seas north of British Isles, 1808; Scoresby, Franklin, Tarry 
and Fisher, Dayman, Shortland, and Voyages of ‘Adventure’ and ‘Beagle.’ 
Ill reference to this table it must be admitted, that observations of deep sea 
temperatures require to be made witif a thermometer having its bulb pro- 
tected from the enormous pressure of tlic water at groat depths, otherwise 
the readings are too higli, and such an instrument was only invented in 
ISOl); hut if the previoii.dy recorded tonqtcratures at great depths in the 
polar I'cgiviis he too high, those in the tropical seas must likewise he ivdiuu^d. • 
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It is obvious that with these conditions of toinpcrature and the 
existing surface currents^ tlie waters of the ocean cannot be at rest ; 
and there are two apparent causes of motion. 

The first of these is thediniinutiouof density, by expansion through 
heat, <*f the suriiuv water in the tropics, causing it to uverllow on 
each side of th«' equator fotranL^i thi tnn]» rate rtijionit. and lu'cessitating 
a constant upwanl supply of cold water from below. In noticing 
this part of the universal eirculatum, ButY, in his ‘ rhwsics of the 
Karth,' says — * 'I'he water of the ocean, at great depths, has a tem- 
perature, even uiuler the equator, nearly approacliing to the freezing 
point. This low tempoiature cannot depeiul on any inlluence of the 
sea bottom. The fact, however, is explained by a eontiniial current 
of cold water flowing from the polar regions towards the iMpiiitor. 

. . . The water that is cooled at the polar regi«. sinks and travi 's 
from the poles to the equator, pushing away the wanner and liglitcr 
tluidfrom the bottom of the sea. itself to give way in turn us it gets 
warm, to tlie colder water that follows after it. 'J'he warm w'ater of 
the tropical sias, since it ix tlie lightest, must spreaci itself iiortii 
and south over the surface of the ocean.* 

But this points only to one-half of the movement ; for in the 
polar regions, the waters, after being reduced in temperature toiier- 
haps 28'* Falir.. begin to expand and decrease in deiisity, when con- 
gealing into ice, thus becoming lighter, besides being freshened at 
one pole by quantities of water from the great Arctic rivers. 4'he icc, 
in melting at the edges of tlie polar circles, pours a flood of lighter 
water, of much less salinity' than the general ocean, toivanLi thclemper- 
(ite rffjions, bearing ]»ieces of the ice Avith it. wliieh, in melting, tend 
to keep up the ligliter character of this overflow. Tliis s<‘cond upper 
flow’ must also be supplied from beneath, but this time with W’armer 
water, at a greater den.sity. Thus there seems to be established a 
Jigiire of eight circulation in the w’aters of the ocean in eacli hemisphere 
(.see diagram at the foot of Map lo), an upper and 
ColtoMd^Wajmer under warm, and an upper and under cold flow, 
Circulation. meeting ^ and interlacing at the temperate zone, 
v/lierc, as before noticed, points liave been found 
at which the temperatures of the sea arc equal throughout its 
entire depth. The most visible part of this universal circulation 
is in the Antarctic region, the part of the ocean li*ast disturbed 
> Prof. Forchhammer, of Copenhagon’s InvcstigationR. 

2 The cold and warm areas of the sea bed, disco vored side by side daring Carpenter 
and Thomson's scientifle cruize, in the cfaauncl between Scotland and the Fariie 
Islands, 60° N. lat. (summers of 1868 and 18G0;, apparently mark the meeting place of 
, the under circulations there. 



Mam 15 & 1C. OCEAN CURRENTS ^ RIVER STSTEMS. 


119 


hy the intervening land, from which wo find a cold current flowing 
outwards on every side, with no apparent supply. 

The Arctic region has not the same freedom for the display of 
this circulation, since it is hemmed in on three sides by the continents 
of Asia and America, and only communicates freely with the ocean 
in the wide channel between Europe and Greenland; but here also 
there arc strong evidences of its existence. First, then, we have the 
constantly southerly tendency of the ice, wdiether in large masses 
into which ships have been frozen, or in pack ice or icebergs; no 
one has ever found the ice moving to northward. AV^bence, then, 
iloes the supply of this ice come? At a certain line we find the ice 
constantly ineUinfj; must there not then also be an open space of water 
within the polar area, round which the ice is as 
Sea,*or^Poi^da.’ <^^>*‘^tantly foi'mhig; the dispuU'd ^Pohjnia' of Arctic 
ex])lorerB. Tlie existence of this open sea is the 
more probable, if the presence of the warm underflow be allowed, 
for the waters rising from beneath, would arrive at the surface at 
too high a temperature ^ to change into ice at once, and would over- 
flow a considcTable 8i)ace of the sea beneath the cold atmosphere, 
l)arting with w'armtli slowly, before their temperature could be re- 
duced to the freezing point. In the Arctic region, then, w^e have 
apparently a central open sea of variable extent, wdth warmer waters 
constantly welling up in the middle of it, bounded by a line of ice 
forming nearer the central supply of water in the long wdutcr, and 
farther from it in summer, when the heat derived from the unsetting 
sun must aid tlic underflow in widening the sea ; and bej'ond that a 
belt of ice surroundiiig the continental shores of the ocean, and ex- 
tending to the melting line, between Asia, Spitzbergoii, and Green- 
land. The only exit for the great masses of ice which form round 
Ihis open sea being towards the Atlantic, it is on this side of the 
Arctic basin that w^e must look for the greatest breadth of the bar- 
rier of ice which has hitlicrto prevented access to the pole. The way 
to the pole then seems to lie, not across this broader barrier, which, 
(ronstantly moving to southwanl, has hitherto baffled hundreds of 
expeditions, but either across or through the narrow’cr and more stable 

‘ Scorcsby, 1 822, mentions an increase of temperature of 7® found in 100 
fathoms in 70® N. latitude off the cast coast of Greenland; and in another 
series of trials, near the same place^ an increase of 8® in 730 fathoms, and 
attributes the increase to a warm under current; and Franklin, in his ‘Polar 
Seas,* 1823, says, ‘ Between Spitzbergen and Greenland we invariably found 
the water brought from any great depth to be warmer than that at the suiface. 
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belt of ice next llohring Strait (wliieh is probal>ly broken uj> in 
summer when the warm current runs in from the l*aeilio), into tho 
open water, returning witli the surface motion, whicJi would certainly 
bear a vessel, whether frozen into the ice or not, to the Atlantic. 

ITie universiil circulation of the ocean bears a striking resein- 
blaiioe to the great normal movements of tho atmosphere, though the 
former is limited and confined by the laud, and its interchanges take 
place at a much loss rapid rate thaii those of the lighter and unre- 
stniincd ocean of air which lies above it ; but with these differences, 
the trade winds may be compared to the under or colder tlow of the 
waters of the sea towards the otjnator, and the anti-trade wimls to 
the warmer under tide towards the polar regions. 

Besides this apparently common motion, the oceans of sea and 
air are bound together closely by another system of 
^weenaiTMd without wdiich the land of onr earlh 

ocean. would be a barren and burnt up desert. By the 
constantly active process of evaporation, the air 
draws up minute particles from every watery surface ; this vapour 
is carried through the air by the winds, till, on becoming suddenly 
cooled and condensed by whatever cause, its particle's uniting, de- 
scend the earth’s surface as rain, 'i'hc rain-drops which fall on the 
land then unite in rills and brooks to form streanis ; these again 
joining form rivers, which, flowing down to the sea, restore to it the 
water drawn up by the air, so completing the circulation. 

The rainfall is greatest where there is an ascending current (if 
vapour from a water surface : so the almost constant 
Bain. rains of the equatorial belt of calms in tlie Atlantic 
are caused by the upward passage and condensation 
of the saturated air, which has been carried ai'ross a great part of 
the Atlantic by the north-cast and south-east trade winds; and again, 
in the interior of the continents, in those parts which arc reached by 
w'inds which pass overland from a colder to a warmer area, and so 
become constantly drier as they advance, there occur great areas 
which receive little or no rain, and in these there are consequently 
no pennanent rivcis. The total want of rain in the Sahara of Africa 
seems to be due to this, that the prevailing winds are drawn into it 
from the northward over Asia, and their moisture is in great mcfisure 
lost before they reach the African contiuent; and besides that, in 
the Sahara there are few elevations to condense tho vapours : where 
these do occur there is a rainfall ; and though there is an ascending 
current over Central Asia in summer, yet the winds flowing into 
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this Kpend tlieir moisture on the outer margins of the continent ; 
ill wintcT tliero is a dosconding pressure, and the winds flow 
outwanls from tlio dry interior. Seeking everywhere the lowest 
level, the rivers flow down the 8 lo 2 )es of the continents from 
the Jiighcr to the lower ground till they reach the sea, and so their 
courses, when inapi)ed out, give the surest delineation of the general 
form of the land, for a steep and narrow descent to the sea is marked 
by short and rajjid rivers, whilst on a long and gentle slope the rivers 
Ix'come great by receiving many tributaries, and flow smoothly 
through their long course to the ocean. We have seen in Mjips 3 
and 4, that the great highland of the globe lies round the Pacific 
and Indian Oceans, whilst the great plain of the world slopes gently 
down to the Atlantic and Arctic Seas. From this cause, the extent 
of the land sloijc which is drained to the Pacific and Indian Oceans, 
is only half of that of the great plain which sends its rivers to the 
Atlantic and Arctic Oceans, and whose drainage basin occupies 
more than one-half of the whole land of the globe. 

Between different parts of these two great divisions are the areas 
of continental drainage, which return no water directly to the sea. 
'^Hicse areas are generally in the central jmrts of the continent, 
sometimes depressed below the general level, and having little rain- 
fall have few rivers, and so are in great part desert. Where there 
are considerable rivers in the areas of continental drainage, as in 
Africa and in Central Asia, these terminate in great lagoons or in- 
land seas, and the greatest of these inland seas is the Caspian, the 
one which receives the largest continental river. 'I'he following are 
tlie areas of the river systems belonging to each of the oceans, and of 
the continental systems of the world. 

Square milos. 

Area draining to the Atlantic Ocean, • • • 19,050,000 

„ „ Arctic Ocean, . . • 7,500,000 

Drainage area of the great ^dain of the world, • • 26,550,000 

Area draining to the Pacific Ocean, . • • 8,660,000 

„ „ Indian Ocean, . . • 6,300,000 

Drainage area of the outer slojic of the great highland 

of the world, . . ^ . 14,960,000 

United areas of continental drainage, . • . 10,673,000 
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Map 17. 


The Atlantic Ocoan occupies tlie greater par! the vast truu; h 
or valley whic-li, stretching from j>()lo to ]>ole, separates the 
eastern from the western worhl, and forms perhaps tlie deejK'st 
hollow in the eruftt c*f the globe, containing the long(‘st sea on 
its surface. 

The bed of the Atlantic would seem to have been madi^ by some 
terrible force, which rent the surface land asunder, hut left the 
edges of the ravine to show, by their form, tliat they had once been 
connected ; so the British Isles appear to fit into Davis Strait, the 
projection of tlie American coast at Newfoundland to corresj)ond to 
the Bay of Biscay, the rounded mass of Western Africa to the vast 
gulf between North and South America, outside of the West Indies, 
and the eastern corner of the South American contijient to tlie (julf 
of Guinea. 

The limits wliich have been assigned to the Atlantic Ocean are 
— ^besides the continents of the Old and New Worhl 
Limiu and Area. — the Arctic Circle on the north, and the Antarctic 
Circle on the south ; whilst the meridian of Cape 
Horn, an imaginary boundary, separates it from the I*acific on the 
west, and that of Cape Agulhaz, from the Indian Ocean, on tlie 
east. Within these limits, and to the north of the equator, the ocean 
has numerous branches or inlets into tlic land: in the Caribbean 
Sea, Hudson Bay, and Davis Strait on the west, and the l>altic 
and Mediterranean on the cast ; but soutli of the equator its coasts 
arc more even. The whole connected water-surface of this ocean 
covers an area of 35,165,000 square miles, or a little less than one* 
lifth part of the entire surface of the globe. 
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The map of the Atlantic, which i» given here, has been worked 

Contours System of contours as the other 

hypsometrical maps in the Atlas, with this differ- 
ence, that whilst the larger scale maps liave been prepared in 
contours of parts of a mile, the whole mile ’has been taken here 
to represent the height and depths, a measure more worthy of 
tlie magnitude of the subject. ^J'he waters which form a part of 
the Atlantic Ocean, are coloured in deepening blue for the deeper 
water; and only those j)ait8 of the land which belong to the 
Atlantic basin have been coloured, in shades of brown, according to 
their height, 'i'lie contour lines are of one and two miles on the 
sea and on the Irnd, so tliat the light brown colour on the land 
corresponds to the first tint of blue in the water, the land rising 
to one mile from the coast, and the sea-bed sloping down to 
that depth; the darker lirown colour, above one mile in height, 
agrees with the second tint of Mue, below one mile in depth; 
whilst the comj>aratively minute* black patches above the darker 
brown, represent the small area of land above two miles in height 
whieh drains to the Atlantic, and correspond with the large mass 
of deep blue which represents the area of the bed of the Atlantic 
wliicli is below a depth of two miles. The contrasts of height and 
depth arc here very striking. A very narrow strip round the 
margin of the st‘a-bcd shows the small part of it which is less than 
one mile in depth, whilst by far the greater portion of the sur- 
face of the continents dniiuing to the Atlantic, arc not over this 
height. The darker brown patclies on the land, above one mile in 
height, form together a very insignificant area in comparison w’ith 
that whieh is enclosed in the Atlantic as being below this depth, 
but the contrast is most striking when the small black spots which 
represent the highest parts of the land are compared wdth the 
great area of more than half the ocean, which is at a corresponding 
depth. 

A thorough kfiowledge of the earth coiuprcheiids the form of its 
surface as avcU below as above the surface of the sea ; 

Form of toe knowledge of the depths of the seas is not 

^ * alone useful in its bearing on other physical conditions 
of the globe, but has recently become a practical necessity in deter- 
mining the course of submarine telegraphs ; yet the only part of the 
vast sea bed which has been at all explored is that of the North 
Atlantic. The main fcatiures of this part of the ocean-bed have now 
been mapped from a great number of soundings with tolerable accu- 
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racy.^ hjuthward of the equator the soundings which have been made 
are very few and distant, so that the form of the sea bed here, except- 
ing round the is still almost entirely a matter of conjecture. 

In the North Atlantic the contour line of one mile in depth, 
skirts the northern shbros of South America, and pass(*s outsi<le the 
chain of the West Indies without breaking through tlieir barrier 
to the coasts of North America; it follows round these coasts at 
the siiine avcvaue distance, till it is carried far to si award outsMu 
the shallow Imnus ol' Newioundland. Then w'e traci* it along the 
J.abrador coast, and to some distance into Davis 
One Kile in Depth. Strait, thence roiiml the coasts of South (Ircenland 
and np into the Arctic Sea, to near the ]»aralh*l of 
Iceland; southward again round a long ])rojt'ction of less deolli, 
and across to tlu‘ shores of the llritish Islands. Here it inu/ks 
the edge of the plateau on which these islands rest, tlnui passes 
to the Day of Discay and to the coasts of Sj>ain and Africa, 
maintaining a more equal distance from tlu'sc. There are several 
is<dated parts <»f this line of a mile in depth; two are within the 
line of the West Indies; the first surrounding a hollow, which ex- 
tends in the bed of the Caribbean Sea from near the Isthmus of 
Panama to the Island of St Hiomas, and a second which shows a 
depression in the (iulf of Mexico, between tlic mouths of the 
Mis.dssipjd and the Island of Cuba. There arc tliree such isolated 
hollows in the ^Moditerrancan, and one in the Dlack Sea, nuirked out 
by this line; and in the open ocean, the line of a mile in depth sur- 
rounds numerous islands, wliich tower above the low'er deptlis of the 
ocean. Such mountains in the sea bed arc the llenmnlas, the Azores, 
and the islands off the coasts of Africa. A large isolated area to 
the west of the Ilritish Isles, ca]»ped by the little islet of Kockall, is 
of a less depth than one mile. 

The contour line of tw'O miles in depth, brings out the great 
feature of the North Atlantic Ocean bed, the vast plateau which 
extends through it. It passes from the equator 
“ round the South and North American coasts, paralh*! 
to the line of one mile of depth, sliowing a regular 
and rapid slope from this coast line; but, arrived at the south 
of Greenland, it turns suddenly southw^ard, and marks out the 

* The contours of the North Atlantic have been a(la])tcd from those on 
the chart of the North Atlantic, by Hermann Uergliaus, in Stieler’s Ilanil 
Atlas. This chart is based on tlic former one by Maury, and is the latest 
and most accurate representation of the North Atlantic sea bed extant. 
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irregularly ahaped plateau, ivliich stretches from this through the 
midst of the sea bed, to as far south as the latitude of the West 
Indies. A long valley, extending from south-west to north-east, 
cuts deep into the plateau between Newfoundland and Kockall bank, 
and leaves it attached to the shallower ])art of the sea-bed to the 
north, only by a narrow isthmus. It is over this valley and isthmus 
in the plateau, that the two t<‘lcgraj»h c^bh-s. uniting Ireland with 
Newfoundland, pass across a ilistancc of 1850 English miles. The 
French cable from Ilrest passes for .3330 miles from shore to shore, 
and across the plateau further to the south, since its course is in a 
curve south-westwards from its starting point in western France, to 
the comer of the bank f)f Newfoundland, fronj wdiich it turns north- 
w'est to the island of Saint Pierre. Beyond the plateau, the line of 
two niile.s in depth follows close round the south-western part of the 
plateau of the British Isles, showing that tliis ocean highland has an 
almost precipitous descent on this sirle, then round the Bay of Biscay 
and the S])anish coasts, and along the African side of the sea bed, 
outside tlu* Canary and Cape Verd Islands, to the equator in the 
(lulf of Guinea. Isolated parts of this line surround the base of 
the ocean peaks of the Bermudas, Madeira, and bt Paul, which stand 
at the corners of a nearly etpiilateral triangle in the midst of the 
ocean, ami arc solitary peaks, rivsing from the sea bed to a greater 
relative height than almost any of the mountains on the land. 

A still deeper area, which might be show n by a three mile con- 
tour on the !Map, extends from near the island of 
St Paul, on the equator, towards the Bermudas, 
forming a huge valley, which bends round between 
the latter islands and tlic American coast, into the deepest area of 
the Atlantic ; this lies in the S 2 >acc betw'een the American coast and 
tlic plateau of Newfoundland on the north, and the central plateau 
and the Bermudas on the east and south. A large portion of this 
area is supposed to be more than four miles in depth, whilst one 
sounding, midway between the Azores and Bermudas, gives 6600 
fathoms, or seven and a half English miles. 

The recorded soundings in the South Atlantic arc so few in num- 
ber, and so wdde fipart, that no representation of the sea-bed can be 
made with any pretension to accuracy. The American coast, south 
of the equator, 1 docs not seem to (j[esccnd so steeply as the general 
coasts of the northern part of the ocean ; and a large portion of the 


’ French Charts of Brazilian Coasts. 
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sea bed off the South American coast, iiicliulod in a line drawn from 
Kio de Janioro, to the eastern part of Tierra dt*l Fuojro, with a 
projection embracing the Falkland Islands, is not over one-eightli 
part of a mile in do])th. 

A few soundings wcuild seem to show that there is a great ridge 
or plateau in the midst of the South Atlantic also, extending from 
beyond tlio Island of St lleh naon the south, past Ascension, to a 
shallow area just bidow the et|uator, on the 2(hh meridian, which has 
been found to be only from oOO to 800 fathoms below the sea level. 
In this shallower area fietpient temporary shoals, upward slioeks of 
earthquake, and other phenomena, give evidence of submarine vc)!- 
catiic action. The Islands of St Helena and Ascension fonu the 
culminating points of this supposed South Atlantic plateau, and it is 
probable that a second and parallel ridge unites the lower structures 
of the Islands of Tristan da Chmha and (lough, further to tlic south. 

8evei-al doubtful soundings, in longitude 40° W. off the Kio de 
l.a Plata, give enormous depths, one as much as 
8d0U fathoms, or nearly nine and a half Fiiiglish 
miles. If this mcasununent were accepted as the 
ilepth of the greatest hollow in the earth’s crust, then the linut of 
the undulation of the surface of the globe would be fifteen I’lnglish 
miles, since the highest summit of the laud is nearly live and a half 
miles above the level of tlic sea. But from the great uncertainty 
which attend.s sounding in such vast dcidhs, from the prohabilitie.s 
of the action of under-currents on the sounding-line, in curving it 
perhaps in several directions, and in carrying the lead away from 
the vertical direction, we are scarcely warranted in taking a deptli 
of more than live or six miles as actually proved. 'J'his would give 
the undulation of the earth’s crust a vertical limit of about ten Eng- 
li.sh miles, or one three hundred and niiity-fifth i)art of its radius. 

The surface of the sea may then be taken as a iiiiddle point be- 
tween the absolutely most elevated and most depressed parts of the 
earth’s surface ; but, at the same time, it must bo borne in mind, 
that the cubic mass of the water far exceeds that of the land which 
appears above its level ; ^ and it appears that, if the water were re- 
moved from the bed of the North Atlantic, the whole mass of 
land on the surface of the globe, which is above the sea level, if 
turned into it, would not fill up much more than a fourth part of 
the valley. Careful measurements of the areas of the North Atlantic 


* See Map 2, Land and Water. 
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8ea-bc<l, which arc at successive depths of 1000 fathomS) give the 
following results : — 

FaVionu. .Square MVt», 


Area* of tlic Norlli Atlantic between the coafit line and 1000 = 7,219,800 
,, „ 1000 and 2000 = 3,851,550 

,, „ 2000 and 3000 = 4,873,950 

„ „ 3000 and 4000 == 2,228,800 

„ ,, 4000 and tlie 

greatest depth, = 2.52,500 


Area of the Atlantic north of the Equator, 18,420,600 

Then assuming the average depth of each of these areas to be 
0 (pial to the midway deydh between the fathom lines which mark 
them out, w’e have the Cubic Mass of Water of the North Atlantic 
at an average depth of : — 


MVn. Cubic Miles. 

0*508 = 4,100,850 

1- 704 == 6,568,150 

2- Sl(» . . . » = 13,842,020 

3*977 =- 8,863,940 

5*113 = 1,291,030 


The total cubic space of the North Atlantic valley is then = 34,665,990 
and dividing tliis mass by the area, w'e obtain 1*88 miles as the average 
depth of the North Atlantic. 


The laud (haining to the Atlantic Ocean comprises the greater 
part of Europe, more than half of Africa, the whole 
AUanti^Ba;^! of South America with the exception of a narrow 
strip on the western side of the water-parting of the 
Andos, and a largo area of North America. The whole area drain- 
ing to the Atlantic covers a space of 19,045,000 miles, divided thus; — 



^uare Miles. 

Europe draining to tho Atlantic, 

. 2,4-20,000 

Afrioa „ 

. 5,014,000 

iSoiuli America „ 

6,050,000 

North and C’cntral America „ 

4,683,000 

Urceuland and Islands „ 

27-2,000 

Total, 10,045,0002 


* The lines from wliich tlic above areas arc measured were drawn on a 

globe of 30 inches in diameter, from the chart of the Atlantic sea bed, by 
Herghaus, before noted. ^ 

* Tliese figures, as well as the area of the Atlantic Ocean, are original 
nicasiii-cmcr. ts from the gores of a thirty inch globe. 
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By far the greater part of tliis area is much hchw the height of a 
mile, and the contour of this amount marks out only the most elevated 
mountains and tal U'-lands. The largest area almve this elevation 
occiu-s in Xort i America, in the plateau between the Kocky Moun- 
tains aiii! the ceas^t ranges on the west, which extends into tlic table- 
land of ^lexieo ; a *nirii>wer belt pf land, above a mile in heiglit, is 
formed by the Andos t NititU America; the next highland in extent 
belonging to this bavsiu, is that of tin* plateau of Abyssinia, in Kastern 
Africa ; and in Europe, among many smaller isolated mile heights, 
the most extensive are those of the mountains of Asia Minor and 
the Alps. 

Areas of a greater height than two miles, on the land whi(*h 
dniius to the Atlantic, are represented by small hla. k }»?'tehes on the 
Map, and present the greatest possible contrast to the hugi’ doi>n*sHion 
of the sea-bed, which is below two miles in dei)th. There are f«*w 
sucli points in all on the Kocky Mountains of America and on the 
tahle-land of Mexico, in the Alps of Europe and in the table-land 
of Abyssinia; the greatest area above thif^height is only a very 
narrow lino of heights along the tops of the Andes of South America, 
the highest part of the basin. 

The Amazon, the greatest river of the world, draining an area 
of nearly two millions of square inih s, tlows directly 
Sveniof^e Atlantic ; but the two rivers next to this in the 

World drain oxtoiit of their basins, the Nile and the Mississippi, 
to the Atlantic, drain to the mediterranean seas on the east and west 
side.s of the ocean. The latter reaches tlie Mediter- 
ranean from behind a vast isolated and almost rivcrless rt'gion in the 
interior of North Africa, from which no water reaches tlie sea. 

The Atlantic is a vast highway of commerce, and bears on its 
waters the greatest fleets of merchant and pasvsage 
Traffic on the y^,ggy]g^ There are certain great lines of tiallic on 
its surface, almost as well known and as regularly 
passed over as any highway of the land, radiating out over the 
ocean from the channels of the seas in the west of Europe, an<l 
from the eastern coasts of North America. These courses vary a 
little according to the season, being affected by the periodical 
changes in the direction or strength of the winds, and the presence 
or absence of obstructing ice in winter or summer. One of these 
lanes, perhaps the most frequently travelled of all, is that between 
the British Isles and the harbours of America, on the opposite coast, 
w hich has been sailed over in less than thirteen days and crossed 


Traffic on the 
Atlantic. 



Map 17* 


THE BASIN OF THE ATLANTIC. 


by* steam in five days ; otiier highways spread to the West Indies, 
to the ports of South America, through the ocean round Cape Horn 
from Australia, or the Cape of Good Hope for India or China, to the 
hlediterranean, or to the Baltic and Wliite Seas, whilst a special set 
of vessels penetnite beyond the Atlantic on the north into the 
Arctic regions, to carry on the a<lventurou8 whale fishery. But be- 
sides the trafiic on tli(‘so ocean highroads, the sea is crossed in every 
2)0ssible direction ; and smaller vessels kei‘p up a constant movement 
round the shores of the continents and in the narrow seas. An idea 
of the magnitude of this intercourse may be formed from the fact, 
that nearly GO, 000 vess«*ls rnter the ports of the United Kingdom in 
the course of a year. 

The whale lishcry carries regular summer trafiic far into the 
Arctic regions of the north, to the 75th parallel of 
Limits of Traffic, latitude; but, in the South Atlantic, no traffic ever 
penetrates tJie Antarctic Circle, or extends beyond 
the 50th parallel of S. latitude, except whore a greater southing 
is rcMpiired in rounding Cape Horn into the Pacific, since the navi- 
gable part of the sea which lies beyond this is not in the line between 
any two centres of iiitercouree. 

The Xorthem Atlantic has a cold side and a warm one, between 
w’hicli, tlioiigh they are in the same latitude, there is 

Cold and an average difference of 20® of temperature. The 

8idci of the Ocean. . x r i- xi i xi 

western coast.s of r.urope are on the warm, and the 

eastern coasts of America on the cold side of the ocean ; the average 
teinpcralure of the American side is slightly below the uonnal tem- 
perature due to latitude, but the tenjporature of tlie European 
siflc is far above that which its position on the surface of the 
globe would give it, if there were no other causes at work. The 
great cfiuse of tliis increased temperature on the western side of the 
Atlantic seems to be the prevailing anti-trade wind,* which almost 
constantly carries the atmosphere of warmer latitudes to the west of 
Europe and across the open plain of the sea to the northward, 
besides rolling on before it a surface drift of warmer 
Limits of Ice. 'Water continuing the Gulf Stream.* This warmth 
carries the limit of drift ice far to the northward on 
this side of the ocean, beyond the Atlantic into the Arctic Sea, leav- 
ing the waters clear ; but on the opposite side, where the average 


* For the Winds of the Atlantic, see Map 22. 

* See Maps of Ocean Currents, 15 and IG. 
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temperature h alrea<ly aomewhat below the normal amount, a coUl 
current from the Arctic rejcions carricft the drift ice far ti> the south 
of the latitude of tlic Britirdi Isles, and across the lanes of traflic to 
beyond the Xowfouiuilaml banks; and icebeivs at their farthest 
8outliin)x on this side reach the latitude of Now York or ^ladrid. 
TJjo avoriiirc limit of pack ice, which is constantly moving to south- 
ward ahm^ the eastern coasts of (ircenlaiul, is in a line from Spit/.- 
bt rirou t*> outside Capt* Farewell, thence round the coasts and iiit 4 » 
Davis Strait, tiiriiinvr to the north point of Newfoundland ami 
blookinv; up the c^^uists of Labrador. 

Drift ice reaches genei*ally much nearer to the equator in tlnr 
South Atlantic, since the cold Antarctic current ovcrsprca«ls the 
greater part of the ocean, and its limit is gonorsdly the lOth parallel 
throughout, fnmi the Capo of (lood Hope to the westward ; but off 
the mouth of the Kio dc la Plata, the limit line is carried southward, 
to outside of the Falkland Islands and Cape Horn, by the w'armcr 
waters which seem to covtT the shallower parts of the sea IumI, 
next this coast. The average limit of pack ice in the South Atlantic 
seems to correspond nearly to the Antarctic (’ircle. 

In the corner of the ^lap arc several seetioii.s of the bed of the 
North Atlantic, drawn to the liori/.ontal scale of the 
Sections. Map; but the relative depth has been greatly 
exaggerated, since, without enlargi‘inont, the un- 
dulations w'onld nut be visible on such a small scale. The tirst 
represents tlio form of the sea bed, between the 'west of Scotland and 
Cape Farewell in the south of (iieeiilaml. In it the ri.se of the 
Ptuckhall bank is to the right, ami that the long submarine penin- 
sula, which stretches soutlnvest from Iceland, to tlie left of llie 
section. 'J’he next show's the undulating part of the lloor of the 
Atlantic on wdiich the Atlantic cable.s have been laid. A thinl sec- 
tion crosses the middle of the great ocean j)lateau in a line from 
Newfoundland to Africa ; and the fourth, in a line from New tbund- 
land to South America, shows fir.st the shallow Newfoiimlland bank, 
then the deepest part of tlic ocean, rises in crossing tlic plateau, sinks 
again beyond it, and slopes up gradually to the American shore. 
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THE MEDITERRANEAN. 

Map 18. 

Tuk MedUniTanean iSw, or the Sea Amidst the Land, is that 
great hraii(di of the Atlantic Ocean wliich lies between Europe 
on the N., Africa on the S., and Asia on the E. It is connected 
with tlie Atlantic hy the Strait of Gibraltar, and with its tribu- 
tary sea, tlic lllac.k Sea, by the Sea of Marmora, and the two 
straits at its extremities — the Dardanelles and the I]osj)orus. 
The Mediterranean area presents, perha])s, the most interesting 
combination of physical features of any region of the globe. 
The Map given in this Atlas, is intimdcd to be as complete a 
guide to the physical geography of this sea, and of the country 
immediately siiiTOunding it, as is possible on the small scale 
allowed, and shows its elevations and depressions above and 
below water ; its winds, currents, and fresh springs 3 its climate, 
child* jiroducls, and volcanic phenomena. Space only admits of 
a notice, in a few words, of the leading points under each of 
tlioso heails. 

Th(i noutour lines^ adopted to show the elevation of the land 
and the depth of the sea, are of half-a-mile, and one mile, it 
being hedieved that the idea of heights and depths of these 
auioiiiits is more readily grasped than if they were stated in a 
certain numher of fcet.^» 

The more elevated parts of the land to the cast of the Mediter- 
ranean, arc the heights of the Caucasus, the great 

Highlands. plateau of Asia Minor rising highest in the 1 aurus 
JMountains on the south, and stretching into Syria 
in the Lebanon ranges, and the mountains beyond the Dead Sea, 

f 

' These contour lines have have been worked out originally for this 
map, at great labour, at first on a large scale, and then reduced to the 
present map. 
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forming the eastern barrier. On the north are the mountains of 
Turkey anti (ireoee and the Apenuiucs, inclosing the Adriatic, and 
meeting in the Alps, which show the largest area above one mile 
in this region ; the I’yroiiiiees, and the table-lands of north and east 
Spain, and south of these the parallel sierras, the southniost of 
^Yhich bends round to close in the western entrance to the sea at 
the Strait of (libraltar. On the south side of the Strait we. fiml the 
termination of another enohising range leading into the great high- 
land plateau of North Africa, which si retches from Marocco througli 
Algeria to Tunis, ami which rises only in one narrow range on it.s 
W'esteru extremity to above one mile in height. From 'runia to 
lA^wor Syria the African coast region never rises 
Lowlands. above balf-a-uiile, but the land is not low excepting 
in the great plain of the Nile delta.' To the cast of 
Syria and Asia Minor begins the great valley of tin* Ki4»hrates 
and Tigris; on the north of tlie lilaek Sea are the i>!ai!is of South 
Kn.«isia, and to the west of it the valley of the Danube extends into 
(\‘ntral Europe. Further west we come to the plains of Xorth 
Italy and of >V(‘steni France, and to tlie valley of the Ebro in 
North East Spain. 

The following quotation from Admiral Smy Ill's work on the 
]Me<literraiiean, describes its great divisions : — ‘The 
Diviiions. northern and southern shores of the MediteiTanoan 
are greatly contrasted in feature ; the former ex- 
panding into peninsulas, isthmuses, sinuosities, and islands, while 
the contiguration of the latter j^n’sents comparatively but little 
articulated variation of form. Exclusive of the lllack Sea, which, 
how'ever, must he considered as a part of it — tliis sheet of water is 
naturally divided into two vast basiii.s ; and these again are sub- 
divided into particular portions. I'lie f/nat hasin extends from 
(libraltar to Capo lion, aii<l the Faro of IMcssina, washing the bases 
of the Pyrenees, the Alps, the Apennines, and the range of Mount 
Atlas ; and it is again subdivided into two unccpial parts by the 
islands of Corsica and Sardinia. 'J'he second or inner f/rand basin 
extends from the coasts of Tunis and Sicily to those of Egypt and 
Syria, stretching on to the north into two distinct and separate 
basins, known as the Adriatic and Archipelago ; while on the south 
the Gulf of Libya (Cabes and Sidra) penetrates deeply into the 

* For Syria, the Dead Sea depression, and Nile delta, see Map 13 and 
notes. 
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African continent. 'I’ho eastern portion of this basin is interrupted 
by Cyprus alone, and is now universally known as the Levant^ a 
term, however, more proper for its coasts than its waters.’ 

A submarine ridj^e extends between these basins from Cape Bon 
in Africa to the S.W. corner of Sicily, with a less 
Depths. depth of water over it than 100 fathoms. The 
greatest depth in the -western basin is probably 
from 1500 to 1500 fathoms (1*8 miles), and in the eastern 210U 
fatlioms (2*4 miles) between Sicily and Candia. In the Black Sea 
the greatest depth is perhaps not much over lOOO fathoms (T1 miles). 
'I hc contrast between the very small area of land above one mile 
round the Mediterranean, and the great area of its bed which is 
below this depth, is remarkable. The greater part of the Adriatic; 
is of a less dej)th than 100 fathoms, or an eighth part of a mile, and 
only a small part of the J*lgean Sea above Candia, reaches half-a- 
inile in depth. The lialcaric Isles, Corsica and Sardinia, Candia 
and Cyprus, stand curiously at the tenninatiou of submarine penin- 
sulas, connecting them with the mainland. 

The currents of the Mediterranean are very subject to the influ- 
ences of the winds, but in settled weather a strong 
Currents. current enters the sea from the Atlantic, moves 
along the north coasts of Africa eastwards, passes 
the Kile delta, and bends northwards along the coast of Syria, 
roiin<l Cyprus, setting into tlie Gulf of Adalia, and thence acro.«s 
the lowxT parts of the yEgean, betw’cen Candia and Greece, where 
it is joined by the general southerly current from the Black Sea. 
After passing (Greece, the. MediU rranean current seems to divide, and 
to be i)artly reflected, first south and then castwanl, setting towards 
Africa again, in the direction of the main current, but with mucli 
diminished force ; and partly to go to form the Adriatic current, 
which runs round the eastern shores of that sea, sweeps past Trieste 
and Yenico, and thence out again by its eastern shores. In the 
western basin of the ]Mcditerrancan, a current sets round the south- 
east coasts of Spain, from the Strait of Gibraltar, probably divides 
at the Balearic Isles, passing partly to the south of them, and partly 
to the north, towards the Gulf of laons. A branch of the Mcditci’’^ 
ranean current seems to be deflected by the western corner of Sicily, 
and to set between the Islands of^ Sardinia and Corsica, and Italy, 
to the Gulf of Genoa, where it turns with the coast, first west then 
south-west towards the Gulf of Lions, and, meeting the before-men- 
tioned current from the Straits, passes south with it towards Africa. 
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llie nonnal curraxi of the Black Sea begins at the outfall of the Uivcp 
Don from the Sea of Azov, sets round the' Crimea westwardly, is 
turned south by a current from the Dnieper and Dniester, whieli 
two now meet a thiid from the Danube, and then, all unite<l, rush 
towanls the Bosporus, forming the Shcitaii akindi-sf, or Satan's 
euiTent. tlowing into the Sea of ^larmora, an«l thence, though less 
strongly, through the Darilauelles into the ACgeau. 'J’he Bosporus 
i'; not broad enough to admit all the waters of the Black Sea ciirnmt, 
so that a large portion of ii is divertc*d to the eastward, and jmsses 
n>iiiid the coast to rejoiii the current from the Sea *>£ Azov. In the 
Strait of (.iibraltar, the constant current from the Atlantic has a ge- 
neral velocity of 2 to o miles per hour at its centre, and outside 
the African capos of 1 to 2 miles; between Malta and "rrij i»li 
the easterly current runs at miles an hour, and on the Syrian 
coast from 1 to H miles. The AiMalic currerU often attains the rate 
of 1 mile per hour, '[lie general strength of the current in the (iulf 
of Genoa i.s not above 5 miles per <]ay. 

The question of what becomes of the great mass of water which 
constantly pours into the Mediterranean has never been definitely 
settled, some authorities maintaining that the greater part of the 
water is carried off by evaporation, others accounting for it by an 
nndercuiTcnt in the Straits. Berhaps both influences may have a 
share in the work, but the former seems tin? more tenable theory. 
The waters of the Atlantic, which pour into the Mediterram^an, are 
a part of the return current of the Gulf Stream, coming from tlic 
North Atlantic, where t]n‘y have been cooled down, and so may be 
suppuseil to have a lower temperature than the ocean generally in 
this latitude. To pass out below this Atlantic water as an under- 
current, the water of the ^Mediterranean must be either of a still 
lower temperature, or of a greater density, neither of which con- 
ditions are easily conceived, when we remember that the mean annual 
temperature of the ]VIediterrancan is higher than that of the region 
in the Atlantic from which it is siqiplied with water ; and that, be- 
sides the numerous fresh springs which exist in its basin, the rivers 
of an area of upwards of two and a-half millions of square miles arc 
constantly pouring fresh water into it. 

Ten fresh springs in various parts of the JMcditorranean Sea, near 
its coast, arc enumerated by Admiral Smyth. They 
Fredi Sprinsi. are morc or less copious, but some arc *’ subterranean 
rivers, bursting up with amazing volume and force.’ 
The position of each is indicated on the map. 
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The Mediterranean appears to be swept for the greater part of the 
Winds winds drawn towards Africa from the north- 

ward, over Europe and Asia, the exceptional winds be- 
ing the hot blasts from the Sahara south ward. Thewindsof thisinterest- 
iug region are, however, not yet satisfactorily observed and discussed. 

I'he cold irinds blow chiefly from the N.W. in the western Medi- 
terranean, and from the N.E. in the eastern division, with more or less 
force during the greater part of the year. The chilly wind blowing 
down the valley of the Rhone, and over the Gulf of Lions from the 
\.W., is the ^ Mistrid' of that district, and the ^Maestrale' of the 
Island of Sardinia, — rt aehing Palermo fis a refreshing sea breeze it is 
called ^Mfirmatllt.' 'I’lie N.E. wind, in the eastern division, takes its rise 
in the steppes of Russia and Western Asia, and is termed ^ Pinjraz' 
in Turkey, * KUsi:c' (or Etesian Gales) in the archipelago. ‘ Gn-gak' 
at Malta and on the east coast of Sardinia, and • Tremoutanp' in Italy. 
This wind seems to become concentrated at ])articiilar points of the 
coasts of the Mediterranean in occasional violent blasts. The best 
known of th(‘so arc the * Horn ' (Roreas) of the northern Adriatic and 
l)almatia, which occurs at all seasons, but specially in winter; the 
ii(*ree gusts called ‘ Ragcaa' occurring in the N.E. comer of the 
Levant at Alexandretta, and the ‘ Orx«re' of the Gulf of Lions. 

'J'he hot winds of Africa are most jirevalent in spring and autumn, 
but are not confined to these seasons; they arc slightly felt as far 
as the northern shores of the sea. 

Tlie hot wind is most widely known in the Mediterranean as the 
SciroccOy'^ but tha ^ SarnkP or ^Khamsin,* or ^(iJi'ramsccn^ of Egypt 
(so called from its blowing generally for fifty days from the end of 
April till tlic inundation of the iNile) and the ^iSinnoom' of Arabia, 
arc tlie same wind with different names. The ^vent (lEspaguc,' felt 
in the French valleys of the Pyrenees, the ‘ fb/m,’ the warm winter 
wind which melts tlie snows of the Alps, and the ‘ Youg' of Croatia, 
are all probahly to be traced to the same source. The ^ Solano^ or 
* Lwanter ’ of South and Eastern Spain, and the Straits, blow’s strongly 
from the east, not in any particular season, but lasting for as much 
as fifteen days at a time, and is described as a hot, suffocating wdnd, 
loaded with line dust, in summer, while in winter it brings rain and 
show'ors. It is perliaps formed by a union of the north-east with 
the hot south-east winds of AJi’ica, taking its character from the 
greater strength of one or other of those. South vrost gales, called 
‘ VeudavakSy prevail in the wdntcr months on the south-west coasts 
of Spain, and scorn to extend into the w’estem basin of the Meditcr- 
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rancau, and to the Adriatic, whore the vehement but short lived 
south wester hnowu the ^SiffantoJ* The IJeiUii-de-soli,' a wanu 
east wind in the neighbourhood of South Italy and Sardinia, is 
loaded with vapour and accompanied by lightning, and the ^Vento 
ilel golfo,' at the Gulf of Corinth, is also a w'ann and disagreeable 
local w ind, w hich begins a little after midnight and lasts till nearly 
middiiv. The ^ ImhattOy' or alternate laud and sea breeze, blows 
trom the sea lutw* » u the forenoon and afternoon ; calm succeeds at 
sunset ; a breeze from the Ian*! follows from evening during the night, 
luid calm prevails again at sunrise. U'his is the normal wind of all 
the larger islaiuLs of the jMediterranean as Cyprus, Candia, Sicily, 
Sardinia, and Corsica, and of most coasts, during the summer months. 

The Mediterranean being thus the meeting place of sueli o])pos *e 
winds, it is not surjwising to lind occasional whirl- 
w iuds and typhoons raising vortical columns of siiml 
in the deserts of North Africa, ainl waterspouts in 
the sea. Tlic ^Marobia * (mare ubbriaco) i.s a phenomenon suppo,st*d 
to be cau.sed by the meeting of a w'cst and south-east w ind some 
tiine.s ex]»erience(l near the south coasts of Sicily. The water rises 
to the extent of two feet above its msiial limit, and rusbes into and 
out of the creeks wdth amazing rapulity. It is considered the cer- 
tain precur.sor of a storm. 

The Tunwj fishery is an important source of eommerce in the 
IMedilerrancan. This fish enters the sea in spring, 
Products. and ke<'ping along the Eurojieaii shores, passes to the 
Illack Sea and Sea of Azov, to sj^awn, returning to 
the ocean by the African coast. The tunny iishery is prosecuted 
chiefly on the coasts of South ¥ ranee, eastern Spain, Sicily, and South 
Italy, and in the Black Sea about Constantinople. The sword-JLsh pur- 
suing the shoals of tunny, is taken by liarpooiiing. TJic Anchor g' 
Iishery is carried on chiefly at the island of Gorgona, betw'ecn Corsica 
and Italy, the fish being caught at night, attracted to the boats by 
fires. The lagoon of Cominachio, in the Gulf of Venice, is famous 
for its eetf, which are sent to all parts of Italy. 

Sponge is a valuable product of the arcli ipelago. Diving for it is the 
sole employment of the inhabitants of the Island of Symia near Rhodes. 
Coral is procured around the Lipari Islands, in the Straits of Messina, 
and on the coasts of Corsica, Southern France, and Northern Africa. 

The phenomenon of tide is scarcely known in the Mediterranean. 

Tides. The effect of that which occurs in the Atlantic is 
felt only as far os to the cast of Malaga, but long prevailing wdnda 
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from any direction cause a heaping up of the waters in some parts, 
which may amount to several feet. 

The whole area of the Mediterranean basin is more or lesji 
subject to earthquakes, and contains two of the 
best known active volcanoes in the world, Vemvina 
and Etna. 'J'he group of the Lipari Islands is entirely 
volcanic. The most remarkable of its islands are Stromholi and 
Vulcano, the f<jrmcr of whicli, from its unceasing eruptions, has been 
called the lighthouse of the Mediterranean. On the opposite side 
of the Island t)f Sicily, a very remarkable volcanic outbreak occurred 
in the year when an active cone appeared about 31 miles from 
the coast, and formed the island then called Grahams Island^ which 
existed from .July to October of that year, and was 2u0 feet in 
height, and three* miles in eircuniference at its greatest. In the 
.iKgean Sea, the Island of Snntorin or Thera, Ls of volcanic origin ; in 
January IHOi), a new cone was erupted in the centre of the sea 
basin, which the island nearly surrounds.^ 

The following Tables give the Area and Drainage of the various 
parts of the Mediterranean system, the length and area drained by 
its chief rivers, and a comparison of their basins with that of the 
d'hames. 


Sq, 


\roi\ of the Mcditf'rranoan and Sea of Marmora (Smyib), OTG 7^1 
„ Black Sea and Sea of Azov, . ( „ ) IT'J.’iOC 


* Kuropoan Drainage to Mediterranean, . . . 3(»-rO0O 

Black Sea 8‘ir.,000 

AHiiitic Drainage to Mediterranean, .... O'^.OOO 

„ „ Black Sea, lU.ooo 

African Drainage to Mediterranean (Nile and X. Coast^). . 


Dniinagd to Mediterranean, . 1,817,500 

„ Black Sea, . !):)9,000 


Drainage to Moditorranean jind Black Sea, 
Area of Mcdllorrancau and Black Seas, . 


i7SG,500 

l,119,iS7 


Total area of Sy.stem of Mediterranean, > . . 3,935,787 

* An enlargement of the volcanic district of Etna and the Lipari is 

given at the foot of the map. ^ 

* These figures, anti those for the rivers which follow, are from original 
measurements from the largest scale maps. ^ 

* The diagram in the left corner of the map shows the whole area of 
the Mediterranean system. 
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'Hie isothermal lines^ shown on the map gi\e flu* mean tem- 
porafures of the months of .January ami finly. it 
Climate. is olisovved that the temperature of the greatiT ]iart 
of the Me<literranean in .Inly is between on tlie 
Kuropean side, ami tjO® in North Africa; ])ut that tlierc are several 
isolated areas with a greater temperature between these two lines, 
as in Eastern Sjjain, the plain of North Italy, ami the eastern parts 
of Sicily, 'I'lirkey, and Greece. In January, the tem]»eratiir(* of tin* 
north co.ists of the Mediterranean is ami of the south coasts oo'", 
but the lllack Sea lies between the linos of 30” and 40” Fahr. 

From these lines the winter and summer tcmiperaturos of any 
desired place may at once be determined, by observing the January 
and July lines betwaen which it lies. 

^ These lines have been drawn originally for this Map from the roilneed 
obsen'ations at a large numiier of stations in Eiiroj)c, Algeria, and in Asia 
Minor and Syria, most of them supplied by the kindness of Mr 15»iclian, 
Secretary of tlie Scottish Meteorological Society, for lhi.s purpose. 
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HYDROGRAPHIC MAP OF THE BRITISH ISLES. 

Maps 10 and 20. 

TiiE first stop to a complete understanding of tlic physical fea- 
tures of any country, is a knowledge of its River Systems, since 
tlio rivers are tlie natural higlnvays of tlie land. The main 
streaiiis mark, with unfailing accuracy, the greater natural open- 
ings into the. country; tlicir tributaries define the valleys, and 
th(i feeders of these tributaries, the lesser hollows and depres- 
sions of the higher land ; whilst the sources of those which flow 
towards opposite seas, point to the line of the most generally 
elevated land, the back bone of the country. 

The courses of rivers are determined by the form of the land, 
since water invariably seeks the lowest level ; and their strengtli 
orvolumoby thcdistanceof their source from the sea, by the amount 
of rainfall in the area through which tliev flow, the number of tribu- 
taries they receive, or by the rapidity or gentleness of their descent. 

The ]nain stream of a river begins at tlie source which is 
farthest removed from the sea, in the direction of the winding 
of the river which proceeds from it. The source of a main 
stream, or the point at which it begins to have the power of 
flowing, is always at a higher relative level than the course of 
the stream, and occurs at the place where water, deposited in 
the form of rain on the liigh ground, turns to flow to one de- 
scent or tlie other, on each side of a balance point of rest. 
A line joining the source of a river, with the sources of its 
tributary streams, is tlie wateiT’partiugy which marks out the 
limits of the basin of the stream ; and the slope from all sides 
down which the tributary streams flow to the central channel 
of the river, is the tcutershed of the basin. The water-parting is 
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tlms always a doublo boTindary, boiiipj at tlio same time a part 
of the waterparting of the river basins whirh lie on ojudi side of 
the central one. Eaeli tributary stream has a suh-])aHin, the 
length of which is measured by the dislama'. from the source of 
the stream to ihs coniluenec with the main river ; and this sub- 
l)asin has a minor water-parting, which again includ(‘s the basins 
of the foodei’S of the tributary, and those may bo sub-divided to 
tlio liollow of the last single! rill, so Unit the basin of each river 
wliieli reaches tlie sea, is an agglomeration of a multitude of 
minor divisions. 

llivor basins wliich drain to the same sea, or in the same 
general direction, are classed together ti) Ibriii a rlrcr 
These systems are divided by the water-parting line which lie.s 
at the sources of the riv<TS whidi How to opiM^siicj seas, called 
the icafcr-puriimj o[ the country, to distinguish it from the 
minor water-jiartiiigs of the river ])asins. 

I’his inaiii water-parting may, butdi>es not necessarily follow 
the direction of a central range of mountains, or oven the abso- 
lutely highest ground, since the sources (jf tributary streams 
may be higlicr than the source of the, main river, hut still it 
must maintain the direction of the most generally elevated land. 

The British Isles form a small part of the Atlantic ])roper system 
of European draijiage ; ^ but for the right coinpre- 
hension of the liydrography of the islands, a sub- 
division into minor systems, according to the mam 
water-parting lines, is necessary. T he most natural sub-division 
seems to be that (if Die drainage to the cardinal jioirits of the compass, 
wdiich gives to Britain a drainage to the cast to the Js’orth Sea, to 
the south to the English Channel, and west and north to th<j 
Atlantic ; -whilst Ireland has a northern, western, and soutliern 
drainage to the ocean, and an eastern How to the Irish Sea. 

In the contour map of the British Isles, wliicli precedes this one 
in the Atlas, wc have seen that tlic liigher land lies 
invariably to the western side of the island of Urcat 
Britain, and in a circle round the coasts of Ireland. 
From the elongated foim of the island of Great Britain in the direc- 


‘ See Map 21. 
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tion from north to south, it follows that the line which separates 
the westward from the e«astwar(l flowing waters is the greatest; 
and this line, following the direction of the most generally elevated 
land, lies uniformly nearer to the western than the eastern side; 
the northern and southern water- 2 >artings, which branch off from 
the emls of the central line, are comparatively very short. In 
Ireland the main, water-parting lines meet more nearly in the 
centre of the island, but the longest is tlmt which runs from 
north-west to south-west in a curve, which approaches the eastern 
cr»ast, and marks off the greatest drainage area of Ireland to the 
?/T,s7, instead of t<j the east, as in Clrcat Britain. The remainder of 
Ireland is shared more e<|ually between the three Binaller systems. 

The following table gives the areas of the different systems 
of the British Ishs, and shows that more than one-half of the 
(‘xtent of Gnat Britain is drained to the eastward, and nearly 
one-half of Ireland to w'estward; whilst the southern system of 
England is very small, being only one-fourth of the ejttent of the 
eastern, and one-third of that of the western system of Britain; 
and that the least of all is that of the north of Scotland, whose area 
is only one fortieth part of that of the greatest, — the Eastern System 
of Britain. 


Am: AS OF THE mVEU SYSTEMS IN SQUARE MILES. 



Xvrthern. 

Svuthern. 


Eastern. 

En^laTKl, ..... 

... 

7,y06 


29.759 

Scotland (Maiiil:in<I), 

I.IJO 

... 

Jo, ’y7 

15,35(J 

Great Britain, 

i 1.120 

7,o0(» 


45.115 

Ireland, 

4,^00 

c.suo 

15.750 

5,150 

British Isles, .... 

5.920 

14,100 

47.342 

50.205 


The Eastern System of Britain extends from Biincansby Head 
on the north-cast, to near Dover on the south-east, and includes 
most of the larger rivers. K early a sixth part of its area is occupied 
by the basin of the largest river of Britain, — ^the Thames. 

The Western System extends from Cape AVrath to Lands End ; 
the Southern from T^ands End to Dover; and the Northern from 
Duncansby Head to Cape AVrath. 

'riie Eastern System numbers twenty-five rivers, each of the ba- 
aius of which has an area of more than 400 sc^uare miles, the minimum 
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area of those river basins whose extent is given on the Map ; the 
Western System sixteen of these, the Southern only four ; whilst tho 
Northern System has no rivers, properly so called, the basin of its 
largest sti-oam being only 200 square miles in extent. In Ireland the 
AVestern System extends from Mizen Head on the south-west, to 
Bloody Foreland on the north-west; the Northern System from 
that to Fair Head on the north-east; the Kastern between Fair 
Head and Carnson ai the south-east corner of the country ; 

and the Southern from ( arnsore to Mi/en Head. Mure than one 


quax’ter of tlic extent of the Western Drainage System of Ireland is 
oeoupietl by the basin of its largest river, the Shannon ; but there 
are four others, whoso basin exceeds 400 sijuare miles in area. In 
the Northern System there are but two. wliose basins are of t,»^s 
extent ; in the Kastern System three, and in the Southern also three.^ 
Tho lakes of the British Isles are curiously dist’-ibuted, being 
almost exclusively confined to North Britain and 
north-westerji Irelaml. The lakes of Scotland and of 
tlio Cumbrian Moiuitaina of north-western I'higland, 
arc generally of the same character, being formed in the depression 
of a glen or valley between high mountains or hills, with even, deep 
sinking shores, and they are usually at a considerable elevation, 
some reaching as high as 2000 feet above the sea. Tho two largest 
lakes of Sc<»tland, which lie close to the coast, are exc(‘ptions to this 
general rule of elevation, the surface of Loch Lomond being only 
feet, and Loch Ness 53 feet above the sea, but Loch "Jay is 383 
feet, and Loch Kricht, in the centre of the country, 11 10 feet above 
the sea. In the Cumbrian mountains AVindor Mere is 184 feet; 
Ulleswater, 470 feet ; Derw'cnt AValer, 238 feet ; and Bassenthwaite 
Lake, 225 feet ; but some of the smaller tarns are at an elevation 
of labove 2000 feet. In contrast to those of Seotlaud, the lakes of 
Ireland are generally mere expansions of tho larger rivers, in a 
Hat boggy country, witli sliallow and marshy edgi‘S, not surrounded 
by any eminences, and at no great elevation. Lough Neagli, the 
greatest in extent in the British Isles, covers an ar(‘a of 154 square 
miles, and is only 48 feet above the sea, though at a considerable 


> The lengths of the rivers, and areas of the river basins of Scotland 
and Ireland, given in this map, arc the results of a careful series of original 
measurements from large scale maps ; those for England have been takcui 
from the ‘ Plan of the Catchment Basins of the Uivers of England and 
AValcs,’ pidjlislicd at the Ordnance Survey Office in 1801. The areas of Die 
river systems are, it is believed, measured for the first time. 
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, cHstanco from it. Upper Lou|;h Erne is 151 feet, and the Lower, 
149 feet above sea. The great lakes of the Shannon basin, I^oughs 
Allen, Kee, and Derg, are respectively, 161, 125, and 110 feet above 
the sea; and the lakes of Galway only 30 feet. The lakes of 
Killarney, 68 feet above sea, at the base of the highest mountain 
range of Irelan<l, form an exception to the general cliaraeter of 
Irish lakes. The highest lake in the country is perhaps that at 
th(j head of the llrosna, near the water-parting between the Shannon 
and the Hoy no, 327 feet above the sea. 

It is curious to observe that there are no lakes in the Eastern 
System of England south of the ba.sin of the Tweed, in the Southern 
Systc'in, or in the Western, south of the Cumbrian Mountains, with 
the exception of the little Hala Lake, at the head of the River Uee, in 
IVales ; and there are no lakes of importance in the Eastern or 
Southern Systems of Ireland, excepting Lough Ramor. at the head 
i)( the Hlackwater, which is only 4 miles in length by 1 mile in 
average breadth. 

The full of a river is the amount of its descent over the land 
from its source to the .sea, and this descent is natur- 
Fall of the Bivera. ally proportioned to the steepness or flatness of the 
ground which it traverses. The diagram at the foot 
of the ^lap gives an exaggerated idea of the descent of three of 
the larg(»r rivers of the Hritlsh Isles. The Tay, in the highlands of 
Scotland, has a ra}>i<l de.scent throughout its course from an elevated 
source ; the Shannon flows nearly at a level during the whole of its 
middle courae over the plain of Ireland, only increasing in its fall 
and rapi<lity at its extremities ; and the Thames has an even and 
more gentle descent throughout it.s lengtli. 'Hic Contoured ^lap 
of the Hritish Isles, on the same scale as this Map, gives an idea of 
the fall of the other rivers, l>y showing the a])proximatc elevation 
of tlieir sources and the number of different heights through which 
they pass on their -way to the sea ; the part of the river's course 
which li(‘S between closely approaching contour lines is sm*e to be 
rapid; and again, between widely distant contours, we may expect 
a sluggish stream. 

Owing to the rapidity of their descent to the sea, there are no 
navigable rivers in Britain north of the lowlands of 

^Bivers^* {Scotland; but in 4he plains of South Britain the 
natural navigation reaches far into the interior of 
the country. The wdiole of England to the west of a line drawn 
from Ncwcabtle-on-Tync to above Oxford, on the Thames, is 
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supplied with natural highways in its navigable rivers. In the 
central parts of the Southern System the rivers are navigable for a 
general distance of half their length from the sea, but farther west 
the highland character of the peninsula between tlie Bristol and 
English Channels, prevents the possibility of natural navigation. 
The Severn forms a high road, opening iij) a large tract of country 
between England and Wales. It is navigable to beyond the junction 
of the Vrnwy, in North AVales; and its tributary rivers, the Avon 
and Wyc, are navigable for half their Iciigtli. With the exccj»tioii 
of the Teili, '.riiich is naxigable for about two-thirds of its course, 
there is no natural liighway into Western Wah‘S. Tlie Merst'y 
opens up the plain of Chesldre; but beyond this to the north- 
ward, with the exception the Clyde, there is no iiiiNigablc rivei In 
the Western System of Scotland. 

In Ireland the country to the cast of a line from Dublin to Cork, 
is penetrated by navigable rivers ; but the higher land v>n the south- 
west, betwemi Cork and the Shannon, is closed against natunil 
tratlic, 'riie Shaiiuon opens a way into the w’holc central plain of 
Ireland, being navigable to Lough Allen, almost throughout its 
entire course. 

Beyond the Shannon the rivers of the >vest and north-west 
coasts arc practically innavigable; but on the north, the Foyle is 
navigable for about one-third of its length from the sea, and the 
Bann, with its tributaries above Lough Neagh, opens up the northern 
])lain of Ireland. Ihe country on the east is again closed till w'c 
arrive at the Boyne and LifTey, which arc navigable for a short 
distance. 

Tlie following is a list of the rivers of the British Isles wdiieli 
drain a greater extent than lOCtO srjnare miles, arranged in tlie ordt*r 
of the size of tludr basins, with the length and navigability of each : — 


Area of Timin in sq. mVfs. 

Lenqtlu 

Naritjahle ahore F.stuaj'v. 

Afika, 

Thame'^, 

.OIG-J 

. 201 

. To Lcchladc, 

ICO 

Shannun, 

4.VJ0 

. 100 

. „ Loujjdi Alton, 

14C 

Revorn, 

4407 

178 

„ Welshpool, . 

120 

Ouse, 

4J07 

ir;o 

. „ Itipon-on-Ure, 

70 

Trent, 

:iU7i 

107 

. „ Burton, 

105 

Harrow, 


105 

. „ Alhy, 

70 

(treat Ouse. . 

‘Jb»4 

ir>a 

. ,, Bedford, 

DO 

Bann, 

2205 

0.5 

, „ Kewry Canal, 

55 

Tay, 

2000 

90 

. „ Berth, 

8 

Tweed, 

1090 

OG 

. „ above Borwick, 

6 

Mersey, 

170G 

G3 

. „ Junction of I rwcll, 

25 

Erne, ‘ . 

IGCO 

00 

„ BallyBbuimon, 

2 
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Arta o/ ha»in in tq. mila. Length, 

liavlgable abotte Eituary. MVa. 

Wyo, 

1655 

. . 148 

, To Hay, 

. iw 

Blork water, . 

1300 

80 

. „ Lisxnore, • 

. 23 

Spey.t 

1245 

. . 95 

„ Con«. 

. 25 

Humber, 

1229 

. . 87 

• Throojirhoat. 

37 

Galway, 

1172 

■ • 65 

. Innavifpible ? 


Clyde, 

1145 

90 

. „ Glasgow, . 

12 

Foyle, 

1090 

. . 52 

. „ Strabane, . 

. . 20 

Non, 

1055 

. . 99 

. Northampton, 

85 

Tyne, 

1053 

. . 3o 

„ Byton, 

25 

Wltham, 

1052 

89 

. „ Lincoln, 

40 

Boyne, 

1016 

. . 63 

. „ Navan, 

. 19 

Numerous canals aid navigation in 

the British Isles. 

The most 


Canals. 


northe: 


ly of thcFc is the Caledonian Canal^ whieh 


unites the North Sea with the Atlantic, through the 


cliain of lakes of the Cl real fllen of Scotland. 


I'urthor south in the lowlands a canal unites the estuaries of the Forth 
and Clyde. Several canals cross the* main water-i>arting, to connect 
the tributaries of the Ouse and Trent with the Mersey and the Dee 
in the north, and the Severn in the soutli. to facilitate the opera- 
tions of the manufacturing districts of Central England. Two canals 
join C(*ntral England with the Thames and the metropolis, and two 
unite the Thames with different parts of the Severn, one by the 
Lower Avon. A canal joins the nihldlc course of the Thapes with 
the llivc’r A run on south coast, and the south -w’cstom peninsula of 
J'higland is twice crossed — once by a canal between the Parrot and 
the Exe, and again from the 1 ainar to the wTSt coast. Communica- 
tion is effected acro.ss central Ireland by two canals from Dublin 
to different parts of the Shannon in the west, and by a canal to the 
Harrow, for the south. In the north of Ireland a canal joins Lough 
Neagh and tin* Liver Erne, ainl another connects Lough Neagh with 
Carlingford Lougli on the oast coast. 

I'hc great tidal wave from the Atlantic approaclics the British 
Jsles from the south-w^est. It first reaches the soiith- 
Tidea. west peninsula of England and the extremity of Ire- 
land at Cape Clear Island, and carries high water along 
the south coast of Fmgland and the north coasts of France ; a portion 
follows up the Bristol Cliannel, and part up the Irish Sea. At the 
North Channel, this wave meets another part of the same wave, 
wdiich has advanced from the nortii round the outside of Ireland to 
the west coast of Scotland, and ivliich, afterw^ards entering the North 


' The most rapid river of Britain. 
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Soa, turns southward, and mc^ds tho tidal wave wliich followed the 
tirst, twelve hours later, from south-west, in the Strait of Dover; tlius 
oausing the troubled sea for which these two ehaunels are notorious. 
The rise and fall of spring tides varies from ten to as much ns thirty 
feet in different parts of the coast, and is uniformly greater in those, 
parts where, from the gradually shelving nature of the Rt*a-l)ed, the 
tidal wave, advancing through the entire dejdh of the oeeaii, is foree»l 
gradually upwards by the wedge-shaped surface over which it moves. 
8ueh a formation of the sea-bed in a graduallj' narrowing estuary 
causes the phenomenon Iciunvii as the when during spring tides, 

after a low ebb. the tidal wave advances up the sloping and narrowing 
])assage with great rapidity. This phenomenon is specially noticed in 
the Solway Til th, where the meeting of the tidal waves from tlie so dli 
and from the north may aid the tlood, ami also in the Ib istol C'Jiannel, 
where the spring tides rise very liigh, and the ‘ bore’ ruslies into the 
Severn with gnat violence, causing the river sometimes to rise sud- 
denly as much as nine feet at (lloueebter. 
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THE RIVER SYSTEMS OF EUROPE.^ 

Map 21. 

Xo ]>art of ilio worl<l is so a<lminiWy adapted hy nature for 
attaining a high civilization as the continent of Europe. Placed 
in the centr(3 of tlie lialutahle globe, in a temperate region, where 
neitlier the fierce heat of the sun, nor the rigorous frost, can pre- 
vent the constant activity of its inhabitants, Europe has natural 
outlets on every side for coniinunication witli the whole world 
in tlie seas which surround it, and ready-made highways to these 
seas from the interior of the land, in its navigable rivers. On 
the west, the Atlantic Oer‘an is the great bridge of its cr^mmerce 
with the New 'World ; the Riltic Sea and its arms open a way 
tor ships into tlie nortli of the continent; the ^lediterrancan 
and JJlack Seas form a highway of trallic, as well between 
Ea.stern and Western Europe, as between these and the conti- 
nents of Afib'a and Asia ; and only on the cast, where Europe 
is united to Asia, is its traffic carried on overland, by slow an<l 
toilsome caravans. Tlie western coasts of Europe, washed by 
tlie Atlantic, are Avell su]»plied with natural harbours, either 
sheltered behind the islands which line the higher parts of the 
coast, or in tlie cstuaricaf of the greater rivers which occur on 
the lower shores ; and the ocean tides entering these estuaries, 
and penetrating far up the river course, greatly aid their traffic 
in protlucing an alternate current. 

The llaltic is a shallow and tideless sea ; its waters are fresher 
tlian those of the Atlantic, and it may be considered as a great 
expanded estuary of the rivers of Korthorn Europe, having a 
constant outward current. 

Its coasts, o])posito some of the more productive parts of the 
countries surrounding it, are so shallow, that the harbours do 

* To preserve a relation between the scale of this map and the general 
maps of the quarters of the globe, a scale has been adopted which gives this 
map double tlicir area, or a square of 10° on the central meridian of this 
map is double the area of a square of 10° on the central meridian of the 
general maps. 



Tilt: RIVER SYSTEMS OF EUROPE. 


Map 2t. 


1\B 

not admit of large vessels; and yearly, from December till April, 
the navigation is prevented by the ice which then surrounds its 
shores, and blocks up the harbours and rivers. On the siilo 
next Europe, the Mediterranean coasts seem specially designed 
to afford shelter to vessels, in the numerous gulfs and bays and 
inner biunclios, which lead into every part of the south of the 
continent, contrasting in this respect with the inhospitable 
Afiican shores. 

The great river systems of the worlds have been classed accord- 
ing to tlie oceans to which the rivers How. In this view, the rivers 
of the continent of Europe form a small part of ^he systems of two 
oceans, the Arctic and Atlantic, whilst a third part, in the cast ^ f 
the continent, belongs to the great continental system of Asia, from 
which no water escapes directly to the sea, but is drawn up from the 
inland lakes and seas to wliich the rivers How, by an evaporation, 
which must be exactly proportioned to the amount 
wToce^^d a brought dowii by those rivers, since the 

Continental System, <‘xtent of the lakes remains the same. Only a seventh 
part of the area of Europe, in the north of Norway 
and Russia, is drained to the Arctic Ocean ; but this is the most 
useful part of the whole of the arctic system of the world, since, 
owing to the peculiarity of the climate of Western Euroi)C,2 the 
White Sea is often free from ice for nearly six mouths of the year, 
and the River Dwina, which falls into it, is navigable throughout its 
entire course, and is connected by canals to the N eva and V olga, with 
the Baltic Sea, and with the whole of Central Russia to tlie Caspian. 

West of a line drawn from near the north of Norway to between 
the Black and Casjjian Seas, the Avholc of Europe drjiins to the 
Atlantic, either directly to the ocean, or to one of its Mediterranean 
branches. Nearly a third part of this area, the outer v/cstcrly slope 
of the continent, embracing a great part of the Spanish peninsula, 
the plain of Eraiice, a part of the European plain in the Netherlands 
and in Western Prussia, and half of the Scandinavian peninsula, 
besides the British Isles and Iceland, drain directly 
to the Atlantic. The lower middle part of this 
Atlantic* slope, and the islands opposite it, is the 
central area of the active industry of the world, the natural ad- 
vantages of its rivers have everywhere been improved by artificial 


' Maps 15 and 16. 


* See Maps 23, 24, and Notes. 
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means, and their branches have been united by canals to form a com- 
plete network of water communication. The northern and southern 
parts of this system are, from the high nature of the land, of less 
practical utility. 

Another part of the Atlantic system in Europe is the basin of the 
Baltic Sea, which contains the lake region of the European plain. 
In the northern parts of this basin the rivers arc unfit for navigation, 
though they are made use of in Sweden for floating 
down the timber from the forests of the higher 
country ; but on the cast and south, tall the larger 
rivers are navigable. The Neva, on the east, continues the navi- 
gation of the Gulf of Finland through the great lakes of lAdoga 
and Onega, and is connected by canal -with the Volga; and the 
Nieincn, on the south, unites the Baltic wdth the Black Sea by a 
canal to the Biver Dnieper. 

A second interior division of the Atlantic system in the basin 
C‘f tlie Black Sea, lies partly in the higher region of Southern Europe, 
and partly in the European plain. The higher part of this basin is 
exclusively drained by the River Danube and its 
tributaries ; the plain in South Russia chiefly by the 
Rivers Dnieper and Don. A canal joins the head 
waters of the Danube with the Rhine and ■with the Elbe, and by 
this means a great highway is formed across the centre of this part 
of Europe, from the north to the Black Sea ; the Dnieper and the 
Don and tlieir tributaries also open up a great part of the plain of 
Russia. 

We have sconi that this line of greatest general height in Europe 
passes close to its southern shores, and for this reason the drainage 
to the Mediterranean — ^that of the steeper slope of 
the mountains — occupies but a small part of the 
Atlantic system, and the rivers forming it are natur- 
ally short. The greatest of these, the Rhone, is also the most useful 
to the industrial country through w'hich it passes, and is united 
by canals to all the other large rivers of the plain of France, and 
to the Rhine on the north. 

The basin of the River Volga occupies nearly the whole extent 
of the continental drainage of Europe. Its head waters reach those 
flowing to the Arctic Ocean on Aie north, and branching out over 
the greater part of the plain of Russia, complete its net- work of 


Map 5. 
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rivers. All of its tributaries are navigable nearly to their source?, 
so that there is no part of the great plain of Russia 
without its natural highway, and froju its main 
course the navigation is coutiiiued through the (Cas- 
pian, to the barrier of the plateau of Persia on its southern coasts. 

A vessel might thus pass by W'atcr back and forwards across the 
contmeut of Europe : entering the Loire, in tlie plain of Eraiice, it 
could be navigated to the Khone, thence to the Rhine, from that 
to the Uaimbc, ainl down that river to the Rlack Sea ; from the 
Black Sea a passage might be nia Ic by the River Dnieper to the 
>siemen. and thence to the Baltic; then entering the Neva, and 
])assing through the groat lakes into the Volga, the voyage would 
be completed by turning iioHh through the Dwina to the Whit. 
Sea, or southward to the Caspian. 


The surface temperature of the sea, as a general rule, follows 
that of the land, thongli more slowly, and is found to bo greatest 
in the tropical regions, decreasing tow*ards the polos. Off the coasts 
of Europe the temperature of the surface of the sea varies from a 
high degree of warmth in the south, to near the freezing point in the 
north. In the latitude of the south of the peninsula of Spain, the 
spring temperature of the sea is GO®, and in autunm rises to 70°.i 
In the latitude of the south of the British Isles these temperatures 
fall to 50® and GO® respectively; but to north of 
this, the sea temperatures in the great gulf, be- 
twTcn Greenland ami the European coasts, are 
thrown out of their regular order by the remarkable conditions 
of the temperature of this pari of tlic world, and decrease ratlier to 
w'estward than to the north. In summer, the temperature of the 
surface of the sea off the north coasts of Norway is 50® Fahr. ; of the 
<;cntreof the channel, 40® Fahr.; whilst on the opposite coasts, next 
Eastern Greenland, the temperature is less than 32® Fahr., and this 
difference seems to be preserved throughout the year. The normal 
average limit of ice on the ocean, according to the more regular 
decrease of its surface temperature, would fall near the Arctic circle 
(GGj^® N. latitude) ; but here we find this arrangement completely 
altered, and the average limit of ice carried far to the northward on 
the eastern side of the gulf, next the European coasts, and far 
beyond its normal limit to soutlnvard, on the coasts of Greenland. 

* Febraary and March, and August and September, from the * Board of, 
Trade Current Chart of the Atlantic,’ 18G9. 
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This phenomenon is partly explained by the existence of a drift cur- 
rent from the warmer regions of the Atlantic, constantly washing 
upon the European shores, and partly by the prevalence of the 
south-westerly winds, the ‘ Anti-Trades, which, while assisting 
the flow of tliis surface drift of warmer waters, bring with them the 
milder atmosphere of the tropics, which, perhaps, has a much greater 
cfFcct in preventing the formation of ice than the drift water. Then, 
on the opposite shore, tiicrc is a constant stream of ice being carried 
to south-westward by a cold cuiTCiit, along the shores of Greenland, 
and round Cape Farewell into Davis Strait, but it seldom reaches 
as far cast as Iceland, and never touches even the most northerly 
points of Norway in a higher latitude. 

Icebergs and drift ice may be met with far to the south of Cape 
Farewell, and reach down, in the western Atlantic, near the American 
coasts, to the latitude of Spain; on the European side their furthest 
south limit is the Faeroe Islands, and icebergs never ai^proach the 
Norwegian coasts. 

The area and elevation of the chief European lakes in the different 
divisions of the Atlantic System, are given in the following Table : 
there are yo important lakes in the European parts of the Arctic or 
Continental Systems. 



Aren in 
Bq. Miles. 

Height above 
Sea in Feet. 


Aren in 
Sq. Miles. 

Height above 
Sea in Feet. 

Chtof LakPH of Atiantio 



1 

Chief Lakes of Black 



Proper Division. 



Sea Division. 



Ii. Woncr, 

2020 

lU 

Flatten Son, 

.380 

4'»"i 

L. NoucUatol, 

yi 

1420 

Ncusiedler See, 

ICO 

367 

L. of Lucerne, 

40 

14:« 




L. of Zurich, 

04 

1;I41 




L. Constance, 

1S3 

1200 







Chief Lakes of Mediter- 



Cniiof Lakes of Baltic 



ranean Division. 



Division. 



L. of Geneva, 

221 

1230 

L. Wetter, 

710 

290 

LagoMaggioro, 

80 

6S7 

L. On 0 «.a, 

3HS0 

237 

L. di Como, 

Cl 

697 

L. Lil(lt)^^a, 

7100 

49 

L. di Garda, 

560 

227 

L. Peipus, 

1410 

95 





Tlic following Table gives the areas of the different systems and 
divisions, as also the length, and tj^e area of the basin, of the chief 
rivers in these, and a comparison of their drainage area with that 
of the Thames, taken as the unit of measure. The extent to which 
each is navigable is given in the last column in English miles. 


* Map 22. 
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Systems and Chi^ 
Rivers, 

Length in 
Miles, 

Area of 
Basin in 
Sq. Mila. 

Artaeomr 
pared with 
Thames 

Navigable fiom Sea. 


European part of 
Arctic System. 
670,000 sq. in. 

Petcliora, 

Mezen, 

N. Dwina, -J 
Onega, 

Kiiropean part of 
Atlantic System. 
(I) Atlantic pro- 
per itieUion. 
770.(k‘0 sq. m. 
Gioiumen, 
Untlia, wiihL. 

Wenor, 

Elbe, 

^Ve^er, 


Garonne, 

Duoro, 

Tagus, 
<rua(Iiana, 
Guadalquivir, ' 
(‘2; lialtic divi- 1 
sion. 

? 17,000 sq. m. j 
Neva, with liS 
Ladoga and 
Ouega, 

NarovaaudL. _ 
Pcipua, I 
Dwina, 

Nionien, 

Vistula, 

Oder, 

(3) /Hack f<ea 
division. 

SJfi,000 sq. in. 
Don, 

Dnieper, 

Bug, 

Dniester, 

Danube, 

(4) MeMUrranmn 
division. 
i!6d,000 sq. m. 
Maritza, 

Po, 

Rliono, 

Ebro, 

European part of 
Continental 
System. 

689,000 sq. m. 


360 

1790 Vitchegda. ) 
730 Subhona. ) 
I 360 


J To 700 m. from moulh. Estuary open 
■j from Juno to Soptoinbor. 

Almost to souivo. 

I Throughout both trlbutarlos. Conneeted 
■j with Neva and Volga by canals. 

To L. Latcha 210 ni. ; impeded by falls. 


Navigation impeded by falls. 

By locks to L. 'Wener, 60 miles. 

To continence of Moldau, 420 1 *. 

Partially throughout. 

j For Boa going vessels to Cologne, and fot 
( steamers continuously to liaale. 600 ni 
Tr) Lechlade, 130 in. 

To Troyes, 370 m. 

To Koanne, 430 m. 

i To t^azercH, 2C0 m.; connected by Canal 
( du Midi with Meditcrrunc.an. 

To Sa6 Joa6 do Pesqueira, bO m. 

To Abrantes, 1)0 m. 

To 36 m. from mouth. 

To Cordova, 100 m. 


J To Welikl-Lukl, on Lovnt, .170 m.; con- 
( noeted by canal with V olga. 

To Pskov, at head of L. Peipus. 

To Velij, 40,6 m. 

( To within 30 m, of Bourco; connected 
1 with Dnieper by canal. 

To Cracow, 430 in. 

To beyond llatibur, 420 m. 


To Donkov, 840 m. 

To Dorogbusli, OiK) m. 

'I’o Vo.sneBcnsk, 85 m. 

To Ilalicz, ,600 ra. ; interrupted by falls, 
f To Ulra, 14-60 m.; communicating by 
(I canals with Ithiuo and Elbe. 


To Adrianoplo, 80 m. 

T’o Casalo, 240 ni. 

To Soyssol, 200 in. 

To Tudolo, 210 luilos by canalization. 


Throughout; for Btoamers to Tver, 90 m. 
from sourco; cuunecled by canals with 
Baltic. 

To Orskaja, 680 m. 
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Our earth is enveloped by a groat universal ocean of air called the 
atmosphere, the lowest part of which rests upon the surface of the 
land and wat('r. The parts of the atmosphere lying next to the earth’s 
surface are found to be much more dense than those above, being com- 
pressed by their weight, and this density decreases rapidly as w’e 
ascend, till at a height of perhaps fifty miles above the earth, it is sup- 
])Osed tliat we should arrive at the surface of the atmosphere.' The 
dejith of this vast ocean is found to be greater, by its exerting a gene- 
rally greater pressure on the instrument which has been devised for 
measuring its change of weight, the barometer, in the equatorial 
regions than in those lying nearer the poles ; but this pressure varies 
greatly in the tropical and tciniicrate regions of the globe, the lower 
j)ressure generally following the vertical sun and leaving the higher 
pressure in the opposite hemisphere. The most equal distribution 
of the atmospheric pressure occurs after the equator has passed 
beneath the sun, in April and in October.^ As the earth revolves, 
those parts of its surface and atmosphere between the trojiics wliicli 
pass directly under the sun become greatly heated ; this heat causes 
an expansion of the bulk of this part of the air, and a consequent 
diminution of its weight. Becoming thus lighter this air ascends, 
and would leave a vacuum behind it if the space were not imme- 
diately filled up by the air on each side of the ascending column, 
over which there is a greater weight of cooler atmosphere, rushing 
in to supply the deficiency. This is the cause of the constant winds 
called the ‘ trade windsJ* If the globe were at rest, 

Trade Winds, and tlicre were no land on its surface, or perhaps 
if all were land and no water, then wc should have 
from this cause a constant flow of the air towards the equator in a 
due north and south direction. The speed of the rotation of the 

1 Observations of tbo end of that is of the disappearanoe of the last trace of 

lif?ht from the circle, in the tropics (by Dr^hmiann, Petcrmuim’s Mitthciluiigen 186S), 
give an elevation for the light reflecting pafl of the atmosphere of about 37 English miles ; 
the elevation at which meteors ignite, indicates, on the other hand, a height of perhaps 
ir>0 miles, for the more ethereal part of the air. ' It is probable that only the lower and 
denser strata of tho atmosphere are affected by the movements of winds and storms. 

2 Ru(‘.han*s charts, showing the mean pressure of the atmosphere for the mouth and 
for tho year, Tramactims of the Jioyai Society of Edinburgh^ vol. xxv 
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earth from west to east, at the latitudes north and south of the 
equator, where the trade winds hegin to be drawn into tlie central 
area, is less than it is in the equatorial regions to which the wind 
is ti*avelling ; so that at first this double movement, the equator- 
ward flow of the wind and the eastward rotation of the earth 
below it, gives to the trade wind a motion between these, or from 
north-east in the northern and from south-east in the southern 
hemisphere, and this easting increases as the rapidity of the rotation 
within the tropics becomes greater. If the foregoing condition of a 
uniform surface existed, these winds would be observed to form a 
complete girdle round the globe ; but as it is, where the lands inter- 
vene to separate the seas, we find that the trade winds arc inter- 
rupted — ^the land surface causing a different arrangcMiient of th'i 
atmospheric pressure ; and it is observed tliat the south-east trader 
winds are more uniform in direction throughout the yofir, and 
stronger than the north-east, since the surface of the southern l»enii- 
spherc is less broken up by land than the northern. In passing over 
the oceans the trade winds draw up great quantities of vapour ; and 
this moisture rising in the equatorial ascending current, condenses 
in the upper region of the air, thus giving an additional impetus 
to the inflowing current, whilst producing the almost constant tropi- 
cal rains. The easting of the trade winds in the equatorial regions 
of the Atlantic seems to be increased by their rushing to fill uj) the 
vacuum i)roduced by the condensation of the moist air drawn across 
the ocean on its meeting the high barrier of the Andes mountains. 
The average speed of \csscls in the south-east trade wind in the 
Atlantic is from 5 to G miles ^ an hour, the strengtli of the wind 
being greater nearer the equator. 

The air carried upwards at the equatorial region must turn back 
as an upper current to supply the same amount of air as that which 
is blowing towards the equator, to the atmosphere at another point, 
dhis return current, when cooled down in the upper regions seems 
to descend again to the bottom of the atmosphere, shov/ing itself on 
the earth’s surface as the prevailing westerly winds 

Anti-tzades. or ‘ anti-trades ’ of the northern and southern tem- 
perate zones. These westerly winds arriving sit 
regions near the poles, over which there is a less pressure, seem to 
rise again towards the surface of the atmos23heric ocean, and to 
return in an opposite direction in the upper air to re-deseend and 
supply the trade winds. 

' Maury, ‘ Physical Geography of the Sea.’ 
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At the meeting line of the trade Triiids in the equatorial regions, 
a belt of calms is observed, called the region of 
Equatorial Calms, h'qiiatorial Cairns, the ^ IJoldr urns' of nautical tnen, 
in which occur deluges of rain. From this cause the 
Kquatorial Calm region of the Atlantic has received also the name 
of ‘ The llahis' which are accompanied by terrible thunder and 
lightning ; watersiDouts are also frequent. These calm areas have 
more properly a V shape, the broader part of the space being next 
to tlie western coasts of the continents where the wdnds blow more 
directly against each otlier, narrowing thence to the westward, where, 
the winds having met, take an easterly ^ direction together; and they 
aj>poar to move north and south within a space of about 20® of lati- 
tude during the year, since, whilst the part of the tropics in the 
northern hemisphere is under the sun, the south-east trade wind 
reaches a higher latitude, and whilst the southern hemisphere is more 
under the sun, the north-east trade blows further to the south. 

Jlctwcen the beginning of the westerly winds and that of the 
trade winds, just to the north and south of the 
ricom^ tropics, ill both hemispheres, there is a second zone 
* of calms, accompanied by variable winds, called the 

Calms of Cancer and Capricorn. 'Flic ^ Horse Latttufles' of the At- 
lantic occur in this belt, between 25® and 29® of latitude, and are 
remarkable for continual change of winds, with sudden gusts and 
calms, rain, thunder, and lightning. 

Again, in high latitudes, beyond the Arctic and Antartic Circle, 
in the Arctic regions of America and Siberia, are the 

Polar Calms. regions of Polar Ciilms, though these are less definite 
than the preceding areas. 

Such being tbc winds which maintain a more or less uniform 
direction throughout the year, and the calms between them, wc next 
come to a class of winds which seem to follow the motions of the sun, 
or rather the oscillation of the earth under the sun. 

When, by the inclination of its axis to the plane of its motion 
round the sun, the globe brings its northern hemisphere more directly 
under the sun’s influence between the mouths of March and Septem- 
ber, the land masses of Asia and Xorth America become greatly 
heated. This heated surface causes an upward current of air, a low 
atmospheric pressure, and a consequ&it rushing in of the surrounding 
air to this part. Again, when the southern hemisphere turns more 

^ The direction of a wind is always named after the point of the compass 
/rom which it blows. 
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directly under the sun, a like pouring in of the wiiid.s takes place 
towards the Ioav pressure thus caused in Africa and 
Xomoon Winda. South America, in a reverse direction. Such are the 
periodical or ^ Monsoon^ winds. These periodical 
winds have their greatest development in the upper part of the land- 
locked Indian Ocean and the China Seas, blowing from the south- 
east and south-west into Asia, whilst the northern tropic is under 
the sun from March to September, and from the noi*th-cast in the 
Indian Ocean, drawn in by the heated surface of Africa, and north- 
west through the induenceof Australia towards that continent, during 
the time that the southern tropic is under the sun. 
Winds of Asia, from September to March. The continent of Asia, 
having the greatest surface exposed to the action of 
the sun, shows its influence most strikingly. The winds appear to 
blow out of Asia on all sides when the southern tropic is under the 
sun, when a high atraosj)heric pressure is observed increasing towards 
the centre of this continent; and the winds pour into it from all 
sides when it comes figain under the sun, and when a low pressure 
of the atmosphere is observed decreasing towards the centre of the 
eontinont. From this cause the winds all round the continent of 
Asia have a monsoon or seasonal character. The same general system 
is observable in the other continents of Australia, Africa, South and 
North America, though in a loss marked manner, the winds always 
flowing towards a low atmospheric pressure, caused by heat or 
moisture, and away from a higli pressure caused by 
Monsoons. cold. Thus the winds are drawn into the region of 
South America, between the Equator and the IVopic 
of Capricorn, when this area is under the sun, from as far south as 
40® of S. latitude in the west of that continent, and from perhaps the 
same latitude north of the Equator, in the west of North America, 
and further north in the centre of that continent ; and out of it in 
exactly the opposite directions and to the same limits, into North 
America and to the south, when this region has been turned away 
from the sun, and North America is more directly under its influence. 
Tills is the cause of the American monsoons, which arc most steadily 
experienced in the south, central, and western parts of North 
America, perhaps extending as far north as Hudson Bay, as well as 
in the western parts of Central and South America. 

In the arctic regions of America the prevailing winds throughout 
the year are from north and north-west, with long intervals of calm. 
To the north of the 40th parallel iu North America, on the east side 
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of the continent, the prevailing \vinds are westerly, being drawn into 
the anti-trades ; they blow more from the north- 
west while the southern tropic is under the sun, 
and more south-west when the northern tropic has 
taken that position. 

In the great plains of the Amazon in South America, and most 
towards the east coast, a continuation of the south-east trade wind 
prevails, especially in the dry season from March to September, taking 
an easterly direction, and is known as the ‘ vmto general.^ On the 
west coast, between 15^ S. latitude and the equator, a branch of the 
south-east trades, blowing directly from the south. 
South America, is the prevailing wind. On the east coast, the trade 
winds from the east and south-east are felt, and 
south of them, in the neighbourhood of the Kio de la Plata, the 
variable winds called here ‘ virazones. ’ To the south of the parallel 
of 30° S. latitude on the cast, and below 40° S. on the west coast, 
the prevailing winds are westerly, taking a more south-west direction 
in the northern part of this area. 

In the parts of Europe next the Atlantic, the westerly winds or 
‘ anti-trades’ prevail, the general direction being due 
west off the coast of ITrance, in about latitude 50° N., 
more south-'westerly to the north of this in the 
British Isles and the coasts of Norway and Denmark, and more 
north-westerly to the south of this, where a part of the under 
westerly current seems to be diawn round through the west of the 
Spanish peninsula into the north-easterly trade wind, descending 
from the upper regions of the air. In Eastern Europe the winds 
come under the influence of the Asiatic continent, and follow gene- 
rally the periodical directions before described. 

There is a class of winds which do not properly belong to either 
of the foregoing divisions of periodical or constant 
PecuKax Winds, winds, and which arc not generally experienced for 
a lengthened period at one season, but which have 
some peculiarity, either of heat or cold, of dryness or moisture, or 
of force, by which they are at once recognised on their recurrence. 


General Winds of 
Europe. 


and from this peculiarity these winds have generally received a 
special name in the district in which they occur. 

To this class belong most of theAvinds of the Mediterranean area, 
a description of which will be found in the notes to the special map 
of that region. The hot winds of Africa should perhaps be classed as 
periodical winds, from the regularity of their return at certain points 
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at particular seasons. These hot winds seem to have a remarkable 
rotation round the north and west coasts of Africa during the year, 
always blowing directly out of the continent across the coast. The 
‘ khaniahi' blows generally in Kgypt from the end of April till June ; 
the ^srirocco' is felt most frecpiently on the Algerian coasts in »Tiily; 
ill the interior of Eastern i^Iarocco the Ks‘hiime' or ^asshiinte'^ hot w'ind 
blows tempestuously in J uly, August, and September; further round, 
in the south-Avest of j\[arocco, on the Atlantic coasts, tlic ^shnme^ 
blows with violence during ;5, 7, 14, or 21 days in the beginning of 
Septemher, and during its prevalence the ground becomes so hot as 
to burn the feet. In the middle of the west co.ast of Northern Africa, 
the ‘ harmdttau' begins to blow in November; and on the souih-w'cst 
coast, and in the CJulf of Guinea, sets in for Iroin one to four’ 'cn 
days at a time, from December to the middle of February. Tliese 
different names all apply to this hot, dry, burning wind, Avhich blows 
out of North Africa, always making its escape at one point or other 
of the coast at ditTorent seasons. 

Hot winds, similar in character to those of Africa, arc experienced 
on the coasts of Australia, blowing from the interior. I'hese have 
been called the ^Ausfrallan Uannaltan''^ These winds blow from the 
north-wTst in South Eastern Australia, and in Victoria have a tem- 
perature of from 80"^ to 100^^ Fahr. As high a temperature as 120® 
has been observed there during the hot wind in February, In 
January this wind Avas experienced from the north, on the south 
coast of Australia. On the south-w^est coast it is observed to bloAv 
from the north-east; and on the north-Avest coast, in latitude 21° to 
23° S., it was found to be from Avest and south- Avest.* This Avind 
has been described as ‘an oppressive and scorching current of 
heated air, like the hot blast of a furnace.’ In South Eastern 
Australia it occurs on an average about four times every summer, 
and blows from 24 to 30 hours each time. 

A remarkable Avind, known as the ‘ Teploi u'eter'^ (Avarm wind), is 
noticed by Wrangell. It occurs in the Kolyma district of Northern 
Siberia, and begins suddenly to blow from S.E. by S., raising the 
temperature in the middle of winter from — 47° to + 35° Fahr., but 
seldom continuing longer than 24 hours. 

In the western parts of the valley of the Mississippi, and in the 
Gulf of Mexico, cold dry winds, called or ^ Los Nortesy' 

* Jackson’s ‘ Marocco.’ * Lang’s ‘ New South Wales.’ 1852. 

* Leichartlt. 1840. 
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occur in winter. Tliey are occasionally felt in September and 
October, but blow with much strength and continuance from No- 
vember to February, decreasing again in March. These winds are 
also remarkable for the suddenness of their approach, and the rapid 
fall of temperature which they bring wdth them. 

Strong breezes or gusts, termed ^ I^apaf/ayos,' from their blowing 
out of the gulf of that name, arc experienced on the west coast of 
Central America between 10° and 13° N. latitude. These are the 
‘Atlantic trade winds, increased by induction through the x>ass 
formed by the Lake of Nicaragua and the neighbouring mountains.’ ^ 
These gusts decrease about sunset, and attain their ordinary force 
about nine or ten in the morning. 

In the ‘ Pima' region of South America,* cold winds from west 
and south-west blow nearly all the year round from the ice-topped 
cordillera, and for the space of four months are daily accompanied 
by thunder, lightning, and snow-storms. The.?c Avinds are described 
as sharp and biting, so keen that they cut the skin on the hands 
and face, and they have the remarkable power of speedily drying 
animal bodies, so that a dead mule is in a few days converted into 
a mummy. The temperature of those regions may vary as much 
as 40° Fahr. in the course of a few hours. Between the cold Avinds 
occur remarkable streams of Av arm air, sometimes only tw’o or three 
paces, at other times several hundred feet broad, and the traveller 
may pass through liA^e or six of these in the course of a feAV hours. 
These bands are observed to follow the direction of the cordillera 
from S.S.W. to N.N.E. ; their temperature is 25° Fahr. higher 
than the adjacent atmosphere, and they are especially frequent in 
the months of August and September.® 

I’he ‘ Pamperos ’ arc strong, dry, sudden south-west winds, Avhich 
occur chiefly in Julyand August in the south-east of South Americ<a. 
They arc a part of the ‘ anti-trade ’ w inds AA’hich, bloAAung over the 
immense extent of dry pampas, are frequently accompanied by 
thunder storms and dense clouds of dust. Instances of their con- 
tinuance for three days have been recorded, but they generally last 
only for a quarter of an hour. They are felt as far east as 48° W. 
long., and between the parallels of 31° and 41° S. 

Efpdnoclial gales are the result of a temporary disturbance of the 
atmosphere, probably the result of '\he passage of the annual heat 

’ Sir E. Belcher. 1843. 

® Sec the description of the Physical Map of South America. 

» Von Tschudi ; ‘ Travels in Peru.’ 1847. 
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waves from one liemisphere to the other, with the differences of 
pressure which follow. 

All land winds are more or less affected in character, and especially 
Sireoti of direction, by the nature of the ground over 

Surface Winds, pass. Thus the wind flows through 

every valley in the direction of its length. If the 
•valley lie in an east and west direction, all winds from north by west 
to south will be west winds in it, and all winds from north by east 
to south become easterly. Again, a mountain causes a double 
change in the direction of a surface wund, by causing it to flow 
round each side of the obstruction, and a range of mountains deflects 
the wind in the direction of the length of the chain. The same 
deflection is noticed when a wind which has been blowing in a 'uni- 
form direction meets a cape or peninsula, and is bent round it in the 
form of the coast line. A^cry elevated places may have a completely 
different system of winds from those beneath them, so that observ- 
ing stations in low iminterrupted plains only can be depended upon 
for giving the true course of a surface wind. 

Whirhvinds arc caused by the friction of two winds moving in 
opposite directions, taking the direction of rotatio*^ 
Whirlwinds, from the wind which prevails, and arc most frequent 
in the desert regions between the tropics during the 
hot season. They are of short duration, and the length of their 
course may be measured by single miles, and their breadth by yards. 
If they happen to originate over a sandy district, the finer sand or 
dust is carried up into the atmosphere with the revolving column. 
Such whirls reaching the sea suck up the water, so as to produce 
the phenomena of Avater spouts. 

Hurricanes arc vast whirlwinds, with a progressive motion of 
great velocity and destructive power, experienced 
Humcaaes. in certain areas of the tropical regions of the globe, 
and in the parts of the temperate zones which lie 
next to these. The areas most frequently visited by these storms 
are indicated on the Map, and the general direction of the rotation 
of the hurricane is shown by a spiral line. Their general course is 
from east to west within the tropics, inclining towards the poles, and 
recurving to the north, or south, and eastward about the 25th and 
80th parallels of latitude ; and they revolve in opposite directions 
round a centre of low atmospheric pressure on the opposite sides of 
the equator, from right over to left in the Northern, and from left 
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to riglit in the Southern Hemisphere. There is no recorded instance 
of a hurricane having crossed the equator from one hemisphere to 
the other, and under all circumstances they may be described as 
moving obliquely from their starting point towards the poles. These 
hurricanes take their rise very diversely ‘ wherever there happens 
to be a rapid concentration of vapour in the atmosphere ; and such 
vacua seem to originate most frequently in the calm rain belts be- 
tween the trade winds, or between the trade and an opposing mon- 
soon wind. The hurricanes of the basin of the North Atlantic begin, 
in the belt of the ‘ Doldrums,’ or rains north of the equator, and 
pass in a curve north-westward towards and across the West Indies. 
The average turning point of these cyclones is off the coast of 
Florida, and hero the course of the centre of the storm bends round 
to north and north-east, making towards the British Isles, but 
usually dying out before it lias recrossed the ocean. The limits of 
their possible occurrence here are however very extended, the course 
of the storm sometimes stretching as far west as the Mexican coast, 
sometimes turning northward before reaching the 60th meridian of 
west longitude. 

The * Typhoons ’ of the China Sea and the Gulf of Bengal ar(5 
analagous in their causes and nature to the hurri- 
Typhoons. cancs of the West Indies. They seem to be most 
frequent in the season of the south -wxst and south- 
east monsoons, and to be due to the meeting of these winds with 
the north-east trade. Typhoons have generally, but not invariably, 
a northerly progress. 

Tropical hurricanes occur in the South Indian Ocean from 
November to [May during the north-cast monsoon. They originate 
between the parallels of 6° and 14° S. latitude, and thence proceed 
in a W.S.W. direction, and afterwards, though not always, their 
course curves round to south and south-east.^ The direction of the 
whirl of the wind is here from left to right. 

The progress of a hurricane, in its general direction, is compara- 
tively slow. The general rate of the progress of the centre of the 
storms in the Soutli Indian Ocean has been observed to be from 4 
to 7 miles an hour, and that of the Bahama hurriciine of Octo- 
ber 18G6 ^ was only 15 miles until it had passed the Bahamas, and 
was nearing the Bermudas, when its speed was accelerated to 30 
miles an hour ; but this rate conveys no idea of the violence of the 

* Buchan. 
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storm, which depends on the velocity of the rotation round and into 
the centre of the whirl, and liad in this case a steady rate of from 
80 to 100 miles, rising at intervals to 120 or 130 miles an hour. 

The general character of storms over the whole globe seems to 
be circular or elliptical, the atmosphere apparently 
‘ flowing in upon a central area of low j)rcssuro in 
an inmoving spiral course; ’ and since, notwithstand- 
ing this constant inflow tending to increase the pressure, the pressure 
in the central area is not increased, Buchan concludes, that * from a 
large area within and about the centre of the storm, a vast ascending 
current must arise into the upper regions of the atmosphere, and 
arriving there, must flow away over into the neighbouring regions.’ 
The extent over wliich they spread is very variable. European 
storms seldom extend over less than COO miles in breadth, and oft' icr 
two or three times that amount, the general direction of their course 
being from south-west to north-east, from the British Isles towards 
Norw'ay and Denmark, dying out in the Baltic. Storms in Europe 
from north to south, or from west to south-east, are of rare occurrence. 
Tornados are a sjDccies of hurricane which are experienced on the 
west coasts of Africa, between 10° S. and 20° N. 

Tornados. latitude ; occurring more or less frequently jit all 
seasons of the year. A perfect calm prevails before 
the tornado; suddenly a small white motionless cloud appears in the 
highest part of the atmosphere; by degrees the air becomes agitated, 
and acquires a circular motion, the cloud increases in size, continues 
to spread out, and insensibly descends to the lower region of the 
atmosphere ; at length it grow’S thick and obscure, and covers a great 
part of the horizon ; by this time the whirlwind has increased, and 
the tornado becomes violent and terrible ; the sea is wuldly agitated, 
huts are swept away from the land, and trees blown up by the roots. 
These wdiirhvinds are happily of short duration. The storm Lasts 
generally for only a quarter of an hour, and terminates in heavy rain.i 
The chief authorities used in laying down the limits and direc- 
tions of the Avinds in the map arc, for the sea^ the Board of IVade 
wind charts ; and for the land, the observed direction of the winds, 
most of them for a considerable number of years, at 180 stations in 
different ];)arts of the globe, collected and reduced by Mr Buchan, 
Secretary of the Meteorological Society of Scotland, and kindly lent 
by him for this purpose. 


’ Golbeny, in Purdy’s ‘ Memoir on the Northern Atlantic Ocean.’ 1846. 
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Tho projection which has been employed for this map is a new one, by the Rev. 
James (lull of Edinburifh, which, for cortain purposes, has advantages over that of 
Mercator; and since this is the first published map in which this projection has been 
used, the following (icacription of its properties may be acceptable: — 

For a map of the world a cylindrical jirojcction is by far the best, as it conserves 
better than any other, not only tho relative positions, but also the geographical forms, 
of all the habitable i)ortIonH of the earth. So much is this the case, that Mercator’s 
chart, which is the only cylindrical projection hitherto adopted, with all its disadvan- 
tages, is almost universally in use. 

Tliero are three things in which a cylindrical map of the world may be jierfect — 
these are : orientation, polar distance, and comparative area ; but in order to secure one 
of these, tho other must be sacrificed. The chart of Mercator sacrifices everything to 
orientation, and therefore to the navigator it is perfection, and cannot Ije improved. But 
in conserving orientation, Mercator has entirely sacrificed polar distance and compara- 
tive area, which, for every other purpose, are of much more importance. The equatorial 
and temperate reipons, which constitute tho whole habitable world, are compressed 
into a narrow strip in tho C(»ntro; while tho arctic and antarctic regions, which are 
neither large nor important, swell out into the most extraordinary fonns and magni- 
tudes, which waste the half of the paper. Thus, Ureenland is shown with an apparent 
area equal to that of die eoiitin<‘nt of South America, or Alaska territory of the same 
bulk as Australia. As for the poles themselves, they reach upwards and downwards 
to infinity, so that the map can never be made complete, however extended, 

Tho projection of tho world by the Rev. James (^all remedies all this, by adopting 
the stereoscopic latitudes, and rectifying the longitudes at the forty-fifth de^ee Sup- 
plementary semicircles, above and below, unite and interpret the polar regions.i The 
advantages of this projection are as follow: — 

1. There is a saving of 25 per cent, of space. 

2. Tlio comparative areas are better repro.sentcd. 

y. Tho tchole world is represented in one map. 

The following 'J'able is a selection from the observations used in 
the construction of the IVIap, and arc from the collection made by 
ISlr Buchan. The places are arranged in each continent from west 
to cast. The first column of the Table indicates the number of 
years in which the winds have been observed ; the other columns 
give the average number of days in which the "wind blew from a 
certain direction, or in which there 'were calms, during these years ; 
and, further on, the peculiarities of the occuiTence of these winds 
in the different months of the year at these various stations are 
noticed. At the end of the Table cxtunples are given of a constant 
wind throughout the months, of a changing wdiid, blowing for half 
the year from one quarter, and for the other from the opposite ; 
then of a wind prevailing from one direction, but not constant ; and 
lastly, of a place with hardly any wdnd. These averages have been 
chosen as the most nearly perfect samples of tlicse different winds 
which w'cre obtainable ; but even from these, it -must be observed, 
that there is no absolutely constant w ind from one direction only, 
or thoroughly periodical wind from two points in the year, since a 
place even in the heart of the strongest trade wind has several days 
of winds from other quarters. 

1 Owing to tho Bmallness of the scale of Map 22, these supplementary semicircles 
have been omitted. 
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CLIMATE— ISOTHERMAL AND RANGE LINES. 

AIaps 23 and 24. 

Our earth has two great separate and distinct sourecs of heat. 
The one is internal, the central fires remaining within the now 
cooled outer crus^t of the earth, from the time when the gluhe 
was first shaped as a glowing fluid mas.^?, and which still mani- 
fests itself, at various ]>arts of tlic eartli’s surface, in voh'ani*; 
flames, and acts in restoring slowly, by its upbeaving powt'r, 
the land of the globe whicb lias been worn down by tbe action 
f*f tbe eleiiionls ; tbe otber is external — Ibo heal radiated from 
the sun. To wliat extent tbe remaining internal beat of the 
globe still alibets tbe temperature of its external surface is 
iloubtful : and altbongb I lie amount of beat di'rived by it from 
this sour«‘e is probably very small, yet it is liardly possible to 
<-onceive that no lieat escapes through tlui Ibin shell wbieb is 
supposed to retain the iutt-rior mass at a teiufferature in which 
I’neks, and all the most stable substanees, iK efijue jiliant and 
fluid; but tliis, at is certain, that none of tJie liglit and 

life-giving beat of the earth is due to tliis source, but is all 
externally received from tlie great centre of our system — the? 
.sun. It is this heat c»f the siiii which oaiwcs the circulation (»f 
the waters of the ocean, which draws up tbe va]>r»urs from them 
into the atmosphere, and sets in motion tbe currents of air, to 
carry these vapours over the land, there to dopo.'^it them as rain, 
and fit the soil for vegetable growth and for the haliitatiou of 
man ; besides that, the sun gives to the world the cheerful light 
which is an e.ssential to life. 

The atmosphere retains little of the sun's heat in its pas- 
sage, and dejiends cliiefly for its temperature on that of the 
earth’s surface. The air is thus dependent on the earth for its 
heat. But whilst the temperature of the sen I is imporbiiit, as 
regulating in great part that of the air, and the nature of v(jgc- 
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]•^)(^uct^onfl, to man Die lioat or coldness of the air which 
he ]»r ' atlK's, ainl which surrounds and affects his body, is of 
tlie i^Toatcst moment. The temperature of the air is naturally 
great eat above that part of the earth which remains longest 
vertically beneath the sun, as explained in the notes to maps 
3 and 4, and least where the sun’s rays approach most exactly 
to a horizonhil direction^ day and night being constant through- 
out the year ; the greatest heat is thus experienced about the 
tropics, and the greaUjst w^ant of heat at or near the polar circles. 
It is the object of the present maps to show the relative tempera- 
ture of the flilferent parts of the cartli’s surface atmosphere, as 
it most nearly affects mankind. In the course of a year, or the 
time of the passage of tlie eartli round the sun, from the inclina- 
ti(m of its axis, dilferent parts of its giirface come under the 
vertical inlluencc of the sun’s rays; and the angle at which these 
rays reach the outer parts also varies williiu this space of time, 
so causing the seasons ; hut the whole sum c*f the heat derived 
by each j»art, is fu\nid to he jjractically equal during each revo- 
lution r<miul the sun, so that the average temperature of a year, 
at oviTV part of the* (-arth’s surhreo, gives a correct inc^ins cf 
coniparisnn <»f tlie amount of heat received by tMch ]>oint, and 
llic vjiriation of this licat may he determined for each point l^y 
taking the dilferencehetwocn the greatest ami least amount of heat 
rcccivc<l at any time during the year. 1‘lic first of these maps, 
llicii, sliows the relative (imouut of heat received from the sun, 
at each part of the earth in a year, the second gives the amount 
of the JlucfHtifwn of temperature at each part during this period. 

The Aii}iual rsothcniis are imaginary lines passing through 
all places, at wliich the average annual temperature of the 
atmosphere, near the surface of the earth, is 
isothermi. exactly Ihc same. Those average temperatures 
are deduced by taking the mean of daily or semi- 
daily ohsorvations of temperature at these places for a considor- 
ahlc number of years ; since, besides fluctuating throughout the 
same day and month, the mean temperature of one year may 
vary to a small extent from that of another, at the same place. 

If our earth were a perfect sphere, entirely covered Avith land, 
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witliout any inequalities in the smoothness, or any di fibre nces 
in the nature of its surface, then we might expect to iiiul the 
temperature decreasing regularly poleward, and the annual 
isothermal lines passing round the globe in circles parallel to 
the lines of latitude, since there would then bo no disturbing 
elements to raise or depress the temperature of our atmosphere 
in one part of these circles more than another. Tlien the tem- 
perature of every point niiglit bo predicated with the greatest 
certainty from its latitude alone, from it f»osition ndative to the 
source of heat, the sun, in receiving its direct or indirect rays. 

But the surface of our earth is by no means a uniform expanse 
of this kind ; on tlie contrary, it presents tin) 
apparently iiwgular oonfiisioii of land and 
water, of elevation ainl dejiression, wliich it is 
jK'.ssible to conceive. Koarly tlnvo-quiirters of its s!irrac<* are 
covered with wat‘‘rs of ino.st difibrent dej>lhs, and tlie remain- 
ing fourth with land of unequal height; whilst tlie land j>re- 


.«eiits all varieties (»f character, from den«io forest to barren 
desert. All of these circumstances modify tlio reception of tin* 
sun’s heat hy the earth, ami, consequently, the cumliiioii of 
the atmosplierc over it. Tlie sea receives the sun’s heat more 
slowly than the land, and retains it longer ; and harren land 
becomes more rapidly Jieated, and parts with its lii'at move 
speedily, than laml c<ivered with vegetation. Idie currents jrro- 
duced in the ocean by the mutual action of the sun ami tlie 
rotation of the earth, are diverted by the irregular form of the 
intervening land, so as to carry heated waters jioleward, or drive 
the cohler waters towards the equator, far beyond ih(*ir natural 
boundaries, We have seen also that the normal movements 
of the atmosphere, the trade-winds, arc changed by tlie unequal 
distribution of the land ; and that these land massi‘s, now licaied 
to excess under the vertical rays of the sun, and again over- 
cooled by the rapid giving off of tlicir warmth, cause periodical 
and variable winds, all of wliich affect the temperature of the uir. 

The temperature of the air decreases rapidly as wo ascend 
from the surface of the earth to the liighcr regions of the atmo- 
sphere. This decrease may be taken at about 1° of Fahrenheit's 



Mai^h 2 '^ A 24 


RAXGE USES, 


171 


r<»r every 300 feet of elevation. Thus, it is observed, that 
the is<»iherm8, on the actual uneven surface of the ground, form 
a SOI ics of contour lines round the elevated parts of the land, an 
equal rise in height having an equal decrease in temperature, so 
that the summits of the higher mountains, even in the tropical 
regions of the globe, have a constantly arctic climate, and are 
covered with perennial snow. But isotherms, thus drawn, would 
not represent the general temperature of one country in latitude, 
as compared with others ; so that, in drawing these lines to re- 
prosont tlie general yearly temperature of the <iiirer(mt zones of 
the globe, the temperatures observed at higher stations are re- 
duced to what they would be, if the place were at the level of 
the sea, by ad»ling 1® fur every 300 h et of elevation ; and, con- 
sequently, ill determining the ye.irly temperature of an eh/vated 
distriet from the isuthonns, this oorrectiuii must lx? «le<lucted from 
the tempcratiiiT sliow’n by the lines which cross it. The lines 
on tli(j Map are drawn, then, as if all the points through wliicJi 
they pa.ss W'cre at the level of the sea, at intervals of 10° of 
change of yearly temperature,^ 

'Jlie spaces witliin the lowest temperature linos, drawn on the 
map round the j«olar regions of the globe, are coloured in the 
darkest blue, an<l Oic areas of the tropical regions, which are 
included within the wannest isotherm shown, have been coloured 
in the strongest red; h<*tweeu these extremes the blue coloiu: is 
continued, in lighter tint.s, to as far as a line of a mean temperature 
of the freezing point of water, 32® Tahr. ; and beyond this, in the 
tempcTate regions to the tropics, the spaces between the isotherms 
are shown in increasing tints of red colour. Every place which lies 
holow the same one of these lines has the same average yearly 
temperature. From a glance at these lines then, it is evident, 
that in the Northern Hemisphere especially, the 

Abnormal ar- irregular distribution of land and water destroys 
their arrangement according to latitude, and that 
Korthem Hemi- parallels of latitude, which, from 

aphere. their equal distanCe from the direct vertical action 
of the sun, might naturally bo expected to receive 

> Tlic lines here represented are those of Dovd, recently revised, 
dally in the tropics, by Buchan. 
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an eqnal amount of heat, passea through a great variety of yearly 
temperatures in ita course roimd the globe. Thus, following the 
l>arallel of London, which starts from that place with a yearly 
temperature of 50°, we find the temperature falling gradually as we 
pass towards the continent eastward, to 40° in Kasteru Russia, to 
S2°, or a mean tcmperatiu‘o of the freezing point, in Central Asia, and 
to below 30° in Eastern Siberia; the temperature rises gradually to 
a mean of 40° as we cuter the Pacific, and to 50° again, on approach- 
ing the west coast of North America, sinking, as we advance throuj^di 
the ctmtiuent, to 40° in British America, and to 30° on the eastmi 
side, then rising slowly to 40° in the centre of the North AthuiMc. 
and again to 50° in the British Isles. 

This line exemplifies tlie ilistribution of the annual tempcratnre 
of the greater part of the Northern Hemisphere, especially of that 
part which lies above the 40th parallel <»f latitude : and it brings out 
the>o main facts, that the land is, on an average of tlie year, colder 
than the sea, and that the central and eastern parts of the two ctm- 
tinents of Europe and Asia, ami North America, along with the sea 
next to the eastern cuiists, are colder than the western side, with its 
fca. 

The isothenns form a scries of rude ellipses in this ]»nrtinn of the 
Norihern Ilemispliorc, whose major axes are in a line, joining th.* 
castCTii coasts of the continents and the minor, in a line conneel- 
ing the western coasts. 

The explanation of the generally greater warmth of the sea than tin; 
land lies in this, that the sun's ray.s j)enetrateto acousulerable depth 
into the sea. and only heat the surface of the earth ; then thoiigli the 
sea refpiire.s a longer time to attain the siime teiiipm ature as tlie land 
under the inllucncc of an equal heat, yet, tlie warmth once rec*civcd, 
is, as it w'erc, stored up in its depths to rise when the surface is 
cooled; but the land having no such reserve of waniitli, ])artiiig with 
its surface heat in winter, becomes then very much colder than the sea. 

I’lie higher temperature of the w’cstern sides of the two continents 
of the Northern Hemisphere, and of the seas next to tliein, is ac- 
counted for by the prevailing westerly winds, tlie anti-trades, ^Yllich 
(Map 22) blow'ing directly on the western coasts of JCurope and 
North America, above the parallel of 40° N., almost constantly 
throughout the year, in a return current of air from the wannest 
A'cgions of the globe, carry this wanner atmosphere to these coasts, 
and BO raise their temperature far above that wdiicli is due to them 
by their latitude. The annual temperature of the British Isles is thus 
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raid'd as much m above' the normal temperatme of thc^ por- 
tion on the globe; and the west eoaata cd Korlli America, la the «hm 
latitude, arc benefited to the amount a£ 7®, a leaa lacsreaae d temper* 
ature, since the whidh cause the aermth tinvel over a mmds 
longer distance of sea in the PadBc ihan do those of the AllWrtlA, 
Again, two areas in the eastern parte of those MatiACMi^ oinli 
Kastem Siberia, the other in Kritish Amerfea, north ei 

OoUmiAims. IlinlKon liay* near the Arctic Circle, are called the 
poh'S of cold. Both are IP below their wmmi 
tcinpcrature, each luring the eiMitre of an outflow of air to all rides 
ill winter, undiTa high barometric proHsure, aind con jor^|«entJy receiv- 
ing an inflow of colder air from a!H>vc, tln ir winU;r tcju]icrattirce art* 
reduce* I to the lowest experi< nce<l on the globe. 

Below the fortieth panillel i»f latitudf*, in the northern br Diifjhf re. 
the irtothennal lire retain the form of thoM; to the n^^rth of them, 
carried northwanls by tho inlluenco of the sea. and southwanis hy 
the land, though in a far leas degn^e. till we arrive near the waniiej^t 
areas shown on die Map, inclosed by (he isuthenii of CO® of mean 
toinporature. 

This wanii(‘.st isotherm surrounds two troju’cal areas, shown on 
the Maj) by the darkest re<l colour. One extomls from Africa f.ar 
into the Tacilic; the other surrounds the e*piatorial part of the 
South American continent. Uhc greatest heat thus appears to con- 
centrate over the land surface within the tropics, and in those seas 
which are enclosed by land; for w’hcre the oceans have a free space 
to disperse their heated surface waters over the coMer parts of the 
oct'an by means of eiirronts, as in the Atlantic and Taeific, there the 
annual temperature is loss; but it is probable, from the long continu- 
ance of the vortical sun over the outer part of tlie tropics, that the 
heat on the outskirts of this region is greater than that within or 
more directly on the equator. The Korth Indian Ocean has no 
outlet for its overheated waters on the north, so that the highest 
surface temperatures of the sea are recorded in tliis part of the ocean ; 
and the Kiist Indies, and the many island groups of the Eastern 
Pacitic seem to act togotlior as a continent in retaining the heat. 

The region of the globe which becomes hottest is that whicli 

Hottest Region. Eiustern Africa across the Bed Sea, 

Arabia, and the rersian Gulf, into Southern Persia, 
on the edge of the northern tropic. ' Tliis area has a mean tem- 

' Dove's Lines of Is, abnormal Mean Annual Temperature. 
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perature of 95® in July, and is, on an average of the year, four and 
a-half degrees above the normal temperaturo duo to it in latitude. 

In the Southern Hemisphere, less disturbed by great land surfaces, 
the isotherms follow more nearly the course of the 
Souths parallels of latitude ; but here contlitiousthe rev j'se 
‘ of those of the Xortheru ILm nsphero are obser\ d. 
and the western sides of the continents an- the colder. 'I'hih is 
especially noticeable in South America, when , on the west coast, tlie 
trade-wind brings a cooler atmosphere from M'c soutln rn regioj s, 
and a cold antarctic currtmt })revails along tli coast, n*dueing t c 
temperature ; whilst, on the eastern side, the i>artial returning f 
the Atlantic south-east trade- wind from the tropical regions, convey s 
warmer air to the eastern coasts. 

South Africa is likewise warmed on the eastern si«le by the lieated 
air and water from the North Indian Ocean, and its western side has 
the beginning of the co(»ler tnule-wintl, ami a cold current from the 
antarctic regions. 


Map IH. 

'riu'^e lines, of eipial TUeun annual tenip(*ralure, noticed above, 
are soimtimes termed ‘climate lines;’ and one is very apt to 
imagine that every place which lies umler tlie same iM»therm has 
the same climate, 'J'liis, li(»\ve\er, is liy no means IIkj ease; lirsl, 
because lliere iiv<* many eireumstanei's wbic-li go to fi»rm a climate 
boMde.s temper.iture, tlnaigh tliat peiliaps is the chief; ami, 
.second, because the same im aii annual tenqieratnie may be foniu'tl 
])etween very dillbn nt extr**m<*.s of heat ami cold in 'winter arnl 
summer ; ami even if the.-e winter ami sumuuT extremes, and 
the* average temjujrature.s, were the same at two sc‘parate placets, — 
a very rare, coincidence, (us shall pre.<ently be shown, — it would 
inost ]«robably be found that tlieir extremes of temjieruture 
-were very di lie rent ; so that it remains v<*ry doublfiil Avhetlier 
there are on the land of the globe any two places with exactly 
the same climate. This range of temperature, then, beeonif'S 
quite as imjjortant in determining a climate a.s the knowledge of 
its mean temi)erature. 

This subject has been divided by meteorologists into the 
two main lieads of diurnal and annual range ; the former being 
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measured by the variation of temperature between the warmest 
and coldest hours of the day; the latter by the difference of 
temperature between the warmest and coldest months of the year. 
These branches of the subject arc ecpially important, for it is 
perhaps os necessary to know ilie rapid change which the tem- 
perature of a place may undergo in tlic course of a day and night, 
as the more gra<lual change which occurs in the course of the 
year ; but for a study of diurnal niiige we should require a series 
of observations for eve.ry hour of the day and night from all 
j»arts of the earth, and the points at which hiborams observa- 
ti^uis have been made are as yet very few ; tlie returns of daily 
and monthly temperatures, ho\vrv<T, now obtainable from all 
count ri<‘s, are suHiciont for a tohjrably complete study of tlie 
simpliT liead (d* annual ranrjp. It is believed that the subject of 
annual range lias never before been systematically worked out 
for any large portion of the earth’s surface, though its general 
conditions may have been recognised from the comparison of a 
few isolated points. 

In preparing the maps of annual range for the Atlas, it was first 
assutnoil that the months of January and July are respectively the 
coldest and warmest months of the northern, and the warmest and 
coldest months of the southern hemisphere. ThLs proves to ho the 
CJise, with few exceptions, in all parts of the earth, exeeptiug those 
near the 0 (piatt>r, whieh liave two maxima and minima ; but the 
annual range of temperature in the.se regions is so very small, that 
tlie difference betw'oen the temperature of January and July may be 
taken as tlie measure for every jiart of the earth wliere range is con- 
siderable. January and July temperatures were then collectoil from 
all available sources, and, their differences being taken, the annual 
ranges t)f twelve liundred place.s in all countries, w'as obtained, 
'riiese figures were then set dowui on the maps on the position of 
the places of observation, ami lines wrere drawn through those places 
whieh have an eipial range at intervals of :^0® of increase, thus pre- 
senting the subject in a graphic form. The parts of the earth s 
surface which have a annual range of temperature than 40® have 
been tinted in red, the strength of the colour increasing as the range 
diminishes ; and those regions w hich have a grratvr range than 40®, 
in blue, tlie strength of the colour increasing with the range. 
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At the point where January aiul July, the cohlost anJ warmest 
mouths of the northern hemisphere turn to January 
liiMof noBange. tho warmest, and July the coldest months of the 
southern hemisphere, we find a line passing round 
the globe on which there is no difference between the temperature 
of these two months. It is observetl that the course of this zero line 
is very far from coincident with the mathematical cciiiator of the 
globe, and that the parts of it which pass through the land masses 
are in the northern hemisphere, in Africa, India, and South America; 
wliilst those which priss through the Atlantic and Pacitic Oceans, are 
carried far into the southern hemisphere. The lines of 20® and 40® 
of range show a marked parallelism with respect to each otlier in 
the northern hemisphere, being carried far to the north in the 
Atlantic and Pacific Oceans, amt to the south, in their passage 
through the coutineuts, entering their urM coasts in high latitmles, 
and leaving their ea>ti‘rii shores in mueh lotiur latitinh‘s.i 

The line of 20® range in the northern heini.'sphere is one of tin* 
most interesting of all, sinee it shows, in the m(>sl 
Line of 20* Bange. marked inaniKT, the diflVrenee of range betwe»*n 
the we.st and east coasts of the eontimmts. It 
jiasses through North Africa and Southern Asia, oarriel to the 
mirth at the Ked Sea, ami Per.siau (iulf, h‘aves the east coast of 
Asia at Macao, near Hong Kong, in lo® N. latitude, runs well 
into the Pacific, keeping away from the Asiatic coast, and reaches 
the American west coa^t in huitmle N., or 40® further to the N. 
than where it left tlie Asiatic coast, then it turns south to Mexico, 
across tlie north of tlie (iulf of Moxieo to Florida, leaves the* east 
coast bc'twoiii latitnile 20 ® and ilO® N., then into the Atlantic to the 
P>ennu<las, after whieli, bcmling due north-east, it reaches as far as 
Iceland, and perhajis Spitzhergen, before turning soutli to the Nor- 
way coast, again showing, as in the Pacitic, a dilYerence of 40® in 
latitude between the same range on an east and west coast. From 
the coast of Norway, at Stavanger, this line of 20® range dii)S down 
into the North Sea, then rises northwards along the roast of Scot- 
land to Braemar in Aberdeenshire, bends tliencc to tlio west and 

* For a more particular description of tlic range linos, see the Author’s 
paper in the rroccediiigs of the Koyal Society of Kdinhurgli, vol. vi. It 
is to be regretted that the small scale of the map prevents the insertion 
of the range lines for every 10® to correspond with the isothermal map, the 
crowding of the lines, in some parts, having been found to be too great for 
clearness. 
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south- west to between Glasgow and Greenock, then down the west 
coast of England by Liverpool and Chester, and Pembroke in South 
Wales, to Devonport on the coast of Cornwall, then along the south 
coast to the Isle of Wight and the Channel Islands, thus enclosing 
the main part of Great Britain with a greater range than Ireland, 
though the central and eastern parts of that island have a range of 
little less than 20®. The difference of range between the south-east 
coast of England and the west coast of Ireland is nearly 10®. 

The line of 20® range then passes along the west coast of Franco 
and Spain, bending completely round the south-west and south 
roasts of the peninsula, through Lisbon, Cadiz, and Gibraltar into 
the Mediterranean, where it seems to form a great loop, extending 
to the east nearly as far as Ale xandria (21® range), touching in its 
return at Tunis, Algiers, and Onin. in North Africa, and keeping' 
along tliis coast as far as the Atlantic shores of Marocco, w'here it 
turns into the interior of Africa. 

At ‘10® of range the lines begin to keep to the land masses — no 
part of the o})en ocean, in any part of the globe 
Line of 40" Range, having a range of more than 10®. In North Africa 
we find a largo area of the Sahara with this range, 
where the north })art of the line 40® reaches to within a hundred 
miles of the Mediterranean in Algeria, and extends probably south 
to the 20th parallel <»f N. latitinle. Taking np the line in Asia, we 
liinl it jiassing coinj)letely round the interior of Asia Elinor, at no 
great distance from its coasts, then through Damascus into Arabia, 
round the head of the rersian Gulf, and through the Pun jab, south 
of Peshawar, to the table-land of Tibet and the coast of ('liina, near 
Shanghae; thence it turns north-cast through tJie Yellow Sea to 
1 lakodadi, in the north island of Japan, along the line of islands to the 
east coast of Kaintehatka, near Petropnulov.^k, across the Behring St a 
to the peninsula of Aliaska; thence down the west coast of America, 
close to the Hues of less range, to the 3oth parallel of N, latitude, 
where it turns cast across the continent to the wTst coast at Chesa- 
])eake Bay ; thence it skirts the coasts of Nova St'otia, touches on 
Newfoundland at St Jolni's, and, taking a northern direction, reaches 
the (irccnhind coast near Disco Island, (\arried south by the in- 
lluence of Greenland, it le.aves the cast coast, perhaps in the latitude 
of Iceland, and stretches thence jfrobably beyond the North Pole, 
returning to the islands of Novaia Zemlia, wdiore observatior at tvro 
points gives a range of only 31)®. From this the line of 40® range 
keeps near the north coast of Russia, and posses down through t!ic 
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centre of tlie Scandinayian penlnaula, by Christiana and Gottenburg 
to Stockholm, is carried northwards into the Gulf of Bothnia, then 
half way into the Gulf of Finland to Helsingfors, along the coasts of 
the Baltic provinces, and southwards through central Eiiro!>o to 
Vienna. As we found the chain of the Pyrenees breaking the hue of 
80® range, so here we observe that the mass of the Alps isolates the 
part of this line of 40® which marks out the plain of Northern Italy. 
Another separate area, of above 40® range, is observed in tbc valley 
of the Ebro, in North-East Spain, and the heights of the Carpathians 
and Transylvanian Alps form a thirtl exceptional portion, since, 
though \\ithin tlie main line of 40® they have a slightly h‘>3 range. 
From Vienna the main line of 40® passes .omul the llnngi ian 
plain, through Turkey, to the north of the Balkan raiigt , acrost the 
Black Sea south of tlie Crimea, into Trana-('ancasia, m arly as far 
as Tiilis, and thence bends back again round th»* cc*a.sts of A^ia 
Minor. 

The line of Go® range, and those above it, are confined to the 
Asiatic and American continents, nml may be called 
Im« of 6(r Range, land lines. Taking up the line of GO® of range in 
the north of European Kussia, we observe it making 
a bend to the north-west round the towm of Krasnoiarsk (which has 
a i-aiige of Go®) back again eastward to the Ural Alountains beyond 
Ufa, then forming n second western ]>rojection to as far as Kharkov, 
oil the north of the Sea of Azov, ]»assing back round the east si^le of 
the Cas})ian Sea, and sending out a narrow tonguc-like extension 
through Northern Persia ami the town of Uriiiniah towards Asia 
Minor, then returning eastwards througli Central Asia to the south 
of the town of Hi in Eastern Turkistaii (02® range), through China, 
with a probable bend to the southward, rising again to near Pekin 
and Tientsin, tlirough Mancliiiria, near its coasts, to Fort Ayan (00®), 
on the Sea of Okhotsk ; thence thi.s line seems to i)ass round the 
north-eastern projection of Asia, and to turn westwanl through tlio 
Arctic Ocean, but not far from the land, to the north of the Ural 
chain, where it entiTS Russia. 

In America, taking up the line of 00° range at Port-Clarcncc on 
the coast of Behring Strait, we find it passing down into the interior 
to the east of British Columbia as far as Oregon, then following 
the same curves as the line of 50® range through the centre of the 
continent, to the north of the lakes, and bending round wdth the 
coast in Eastern Canada and I^abrador, northwards through Melville 
peninsula and Baffin Bay to Greenland in latitude 75° N. After 
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paftsing through Greenland, it most probably bends backwards along 
its northcoasts and those of the islands of the arctic archipelago, 
to where we find proofs of its existence in the westmost of these 
islands, thence to the north coast of America, along which it runs 
south from Point Barrow to Behring Strait. 

A third area, w'hich we fin<l surromided by a line of CO® range, is 
that in the north -cast of Norway, in f^pland, and in the Kola 
peninsula. This li’ie roaches as far south as Uinea on the east coast 
of the Gulf of B<dhnia, and passc's just to the west of Tornea, at 
the* head of thej gulf ; thence across to the White Sea, and embracing 
the Kola peninsula and the coast to w(‘stward of the Waranger 
Fiord, to where it enters Norway. 

From Tara, in the gnv»*nnent of Tobolsk, in Siberia, the Asiatic 
line of 80^ range passes eastward to the north of 
Line of 80 * Range. Lake Baikal, and then south between that lake and 
the town of Chita, wdiich has a range 85®, probably 
far into the desert of Mongolia, then north -ea.stwardly parallel 
with the lines of 70® and CO® range, but further inland to the north 
of Nijnie Kolyinsk (85® range), and along the north coast west- 
war<lly to beyond the mouth of the Lena, where it probably re-enters 
the continent, and passes south-west through the goverment of 
Tobolsk to I'ara. The observing stations on the chain of lakes in 
Amci-ica which stretch north-west from I^ake Winnipeg, have all 
a le.ss range than 80® till >vc arrive at the most northerly, the Great 
Slave T-ake, wdiosc north coast Jit Fort Confidence has this range ; 
but two belts of country, one on each side of this lake region, 
appear to have a range of upwards of 80®. 'Fhesc two belts unite 
at the north of the Great Slave I.Ake, and stretch out thence west- 
wards into Alaska territory, and eastward as far as Victoria Land and 
Boothia. A solitary observation of 93® of range, on the Yukon River 
in the centre of Alaska territory, might justify the enclosing of a small 
area in that region as having a range of above 90®, and this is certainly 
the part of the American continent which has the greatest range. 

In Asia, the area which has a greater range than 90®, pro- 
bably extends in Siberia from the Yenisei River on the west to 
the Stanovoi range of mountains in the cast, and from near 
the north coast (where at Ust A^’ansk we find a range of 92®) 
to the Yahlonoi range in the south. Tlie town of Chita, to the 
south of these mountains, has a range of 85®. A smaller area in 
tlic interior of this one must be surrounded by a line of 100® of 
range. 
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Near the centre of this terrible region is Yakutsk, the 2 >oint of 
the earth’s surface which has the greatest range of 
raiuw temperature, whoso climate umlergoes a ehangts 
between the months of Janiiary aud July, of the 
fearful jimount of 10ti° Fahr. 

In the Southern Hemisphere the line of 20° range is divided into 
three parts. The coa.sts of Soiuli Africa liave no- 
Southern ^yhere an observed range of more tlian l(i° ; but in 
the interior, an area showing slightly more than 20° 
of range, extends from near the coasts of Cai>o CiJony inland, to 
I)erhaps 10° or 15° S. latitude. Within Australia a line of 20 ' 
range passes from near Ferth, in Western Australia, along the soutii 
coast, then close to the east coast (Brisbane and Newcastle shov rig 
20° aud 19° of range), and across the continent again westwardly, 
near the imrnllel of 20° S. latitude. The tliird line of 20° range 
enter-s tin? west coast of South America in about latitinlc 40° S., 
passes north near the coast to 25° vS. latitude, turns inland round 
the northern boundaries of the Argentine (.’onfederation and Para- 
guay, and then curves round south and soiitli-west to Alontc Video 
on the east coast; thence it rtins clue south, round the Falkland 
Islands, whit'll have a range of 10° to 18°, crossi's the ocean towards 
the Ca^ie of Good llo])C, and east to New Zealand, passing through 
the Bouth-eastern jiarts of both its islands, and froiu lliat over the 
Pacific to Soutli America. 

The central and eastern parts of Patagonia liavc the highest 
range in the Southern llemisphcre, and tlii.s does not exceed 40° — 
observations at Mendoza, in the north, giving only 08° of range. 

A UiOat striking contrast, due to the unequal distribution in 
amount of the land and water, is iiresontcil by a com- 
Contrast of Bangs pari.son of the range in the Sontli(*rn Hemisphere with 
Northern, The highest observed range 
plicrea. Southern Hcmi.sjdiere is that of a Binall area of 

Patagonia, which is Burrounded on the maji by a line 
of 40° of range. This area does not cover a hnndredth jiart of tlio sur- 
face of this hemisphere, w'hil.st perhaps a third part of the Northern 
Hemisphere has a range of above 40°, lising in one j/art to above 100°. 

With a view to showing the variation of range in those jiarts of 
Variation of Banga the earth whicli have the same mean annual temper- 
on the Annual ature, six of the annual isotherms liave been opened 
Iflothenns. as it w'erc, on eacli side of the meriJian of Green- 

wich, and the amount of range for each point of these lines has been 


in Northern and 
Southern Eemia- 
pherea. 
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projccioil vertically al)Ovc it, giving remarkable curves, of which the 
one Kliown beneath the chart of the annual ifsotherms is a sample. 

On the isotherm of 10® in the Northern Hemisphere, it has been 
fouml that the range may vary from 80® in the Arctic Ocean to 
above 100® in Kastorn Siberia, near Yakutsk. The mean range ou 
this isotherm is 05®. 

'J'lie isotherm of 20® has also a mean range of C5®, but may have 
as little as 25® in the Arctic Ocean, and as much as lOO® in Asia. 

On the iaothonn of 80®, or nearly a mean annual temperature of 
tlie freezing point, the range may vary from below 20® between 
(Irccnland and Norway, to above 90® in Eastern Asia, the mean 
range on this line being GO®. 

'J'hc isotherm of 40® shows a variation of range of from less than 
20® in the Atlantic Ocean south of Iceland and in the North Pacilic, 
to above 80® in ^longolia ; whilst the mean range is 47®. 

The line of 50® of mean annual temperature has a mean range of 
41®; but this varies between 20® in the west of Ireland, to above 
80® in Asia. 

On the isotherm of GO® wc find a mean range of 40®, but only 
10® in the Pacilie, and above 70® in Central Asia. 

From tlnse curves, then, it is evident that hardly any two 
regions having an equal iiicjin temperature, even though of small 
extent, and at a very short di.stance from one another, have an 
equal Jimount of range, and that the places on the earth's surface 
in which these two conditions of equal mean annual tempera- 
ture and equal aunual range are the same, are very few and far 
between. 

Again, t^) show the variations of range in the same latitude, some 
of the parallels of tlie Northern Hemisphere have 
taken as basis lines, as the isotherms were in 
the former instance, on both siiles of the first meri- 
dian, and the range on each jioint has been projected up from these 
as before, giving curves analogous to that shown below the Southern 
Hemisphere of the accompanying range chart. 

One of the peculiarities shown by the curves thus produced, is 
that of the smallness of the range on seas and lakes, and the great 
amount on the land surface of the globe, as also the very immediate 
increase of range from some coasts tow'ards the interior of the land. 
But by far the most interesting and curious feature presented by 
this diagram, or indeed by the whole subject, is that of the difference 
in the amount of range ou the opposite coasts of continents and seas. 
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In the temperate regions, and even to some distance beyond these 
into the torrid zone and the arctic regions, the rai^ge 
Contrast of Itoge coasts fact iiff it invoriably kss than that of coa^te 
”^^^Coni^ Hiist, in the same latitude^ and this holds good 

not only in the case of great seas and land masses, 
but also on the shores ot inland seas and lakes. 

The compavisou of the range at a few places in the same latitinlos, 
but on the opposite coasts of the continents, given in the following 
tables, may serve to show the great amount of this clifTerence. 

In North America — 


y. 

Wejf C'xua. 


K.k*t CoMf, I 


J)ijTftrn of | 
liotHj 


Sitka, • . . 


^ Port XoImoi), ) 

; lluilaon Pay, ) 

Gy 

42“ 




(Kain, I-atmiiUT, 


20“ 


Port Orford, . . 

ir 

; Poston, , . . 

44* 

33* 

37* Siy 

San Francis*'''', . 

i 

8* 

! (lUchnioiid. . ) 

jj i . 1 j 

40* 

32* 

zr 30' 

(San Dicjj*', (.'ali- ) 

( fwrnia, . . ) 

21* 

j! ((’harlcston, S. ^ 
i' ( Carolina, . f 

;n* 

10* 




Mtmii Dlffwronrc, 

. . . . 

. . 2U* 


The mean difference of these temperate coasts of North America, 
as determined by the crossings of the range liin*s on every fifth 
parallel of latitude, is 

In Eiiroj»e and Asia — 


Lutitudi y. 

P Corat. 

Range, 

Eitst Cvatt, 

Range. 

/Jijf'erenre of 
Range. 

60* 

Bergen, XorwTiy, 

25* 

Okhotsk, . . . 

60* 

■■ 

57* i 

lUga, llussia, . . 

41* 

^ Port Ayan, Sea ^ 

CO* 


i 

Maudal, Norway, 

28* 

’> of Okhotsk, ) 



51* 

Ostend, France, . 

20* 

Mariiusk (Amur), 

3.1* 


40* 

Lisbon, .... 

13* 

Pekin, .... 

5G* 

41* 

81* 

Jemsalem, . . . 

28* 

Shanghae, . . 

43* 

13* 

22* 

Djedda, Arabia, 

8* 

Canton, . . . 

35* 

27* 




Mean Difference, . 

. . . 

. . 29* 
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.The difference of range on these coasts, determined as before 
from the range lines, is again 25^, the same amount as formerly 
obtained for North America, thus establishing a close agreement in 
the relations of the coasts of these two continents. 

The mean difference between the east and west coasts of tiiat 
portion of North Africa which falls in the temyjerate regions is 10®, 
the Red Sea coast liaving that amount of range more than the 
Atlantic coast. 

Valparaiso in South America, in latitude 33® S. on the west 
coast has a range of only 9®, and in latitude 35® S. on the cast 
coast we have Moutc Video and Buenos Ayres, with ranges of 21® 
and 25®, thus showing a difference between the cfiasts at this point 
of M®. 'I’he range lines give a mean difference of l2®. 

Observations on the west coast of S(»uth Africa, in the temperate 
region, are entirely wanting ; >mt since the line of no January and 
J»dy range falls 10® of latitude farther to the south in tiie Atlantic 
on the west, than it docs ou the east coast, where it jast reaches the 
equator, it may perhaps be assumed that the west coast of South 
Africa has also a less range than the cast, probably amounting to 5®. 

In the temperate regions of South Australia the range lines give 
a mean difference between the coasts of 10®, the range on the end 
coast again predominating to this amount. 

Taking a mean of all these differences, wc find that, iu the hm- 
jurnk ntjims of the globe, the roriW.s' of the cotUinents have 15® less 
range than the east coasts, and it lias been seen that this difference 
may rise to above 40® in the same latitude. 

An examination of the ranges ou the coasts of inland seas, ami 
even lakes, leads to the same general conclusion. 

In the MaliUrranean the following places — Alicante (30®), Va- 
lencia (10®), Bjircclona (30®), Perpignan (3G®), Montpellier (30®), 
(’atania (39®), and Athens (38®), on east facing coasts, give a mean 
range of 30® ; whilst Oran (21®), Algiers (21®), Palermo (25®). Naples 
(29®), Rome (30®), Corfu (28°), and Boyrout (28°), give a mean of 
20° for the west facing coasts, or a difference of 10® between the two. 

The mean of Odessa (47°) and Constantinople (33°) gives 40° of 
range for the east facing coast of the Black Si a ; and Trebizond (29^) 
and Redut Kale in Caucasia (31°) give 30® as the range of the 
west facing coast; again showiii^ a difference of 10° less on the 
latter coast. On the east facing coa.'^t of the Caspian Sea, taking the 
observations at Astrakhan and Lenkoran (58® and 42°), we have a 
mean of 60®, whilst Novo Petrovsk, the only observing station on 
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the west facing coast, has 47® of range; Fort AVilliam (58®) and Bay 
City (55®) give 50® as the mean range of the east facing coast of 
Lake iyuptrior; and Michipicoten, in the centre of its west facing 
coast, has only 40® of range again showing a diffcrenco of 10®. 

The causes of tiiis uniform predominance of range on cast coasts 
over west, might form an interesting subject for iiivestigaiion. On 
no two continental coasts do we find exactly the same prevuiling 
conditions of winds and currents, much less of elevation and fonn, 
so that the explanation of this pheiiotncuon imi? t rather be looh^Ml 
for in a special combination of these influences for each indivhb il 
const, than in any one cause acting over the whole earth's surface. 

'rhe lines of equal range are farmed heUreen varying January and 
July tempt ratures in dijl'crent ports of the glahe, 'l\> 

Variations of ghow tho manner in whieli these lines of equal range 

TempCTatws ami down the thermometer scale in their 

forming tii6 * 

Range Lines. pa>'J«ago rouiul tlie »‘arth, a ft w o( the range lines in 
the northern hemisi>here have be(‘n opened out, as 
the isotherms were before, ami the January ami July temperatures 
of each part of these has been pnqeoted vertically on the therim»- 
ineter scale. The curved lims thus c>btuined, ami of which a 
hj>ecimen is given under the northern hcini‘;[>here of the range inaj>, 
siiow tiie tluctuations of the temperatures forming the rangi» lines 
of these amouut.s; the upper line shows the Jnlg^ ami the under lino 
Ijarallel to it the January temperatures, aceonling to the scale given 
at the side of the lines. These curves are just tlie converse of tliosc 
wliich indicate the variation of range on tJie same isutherm. 

From this we observe that the line of ranges lies between tho 
teinpei’atuies of oU® Fahr. in January, and OO® Fahr. in July at its 
maximum^ in Persia, and betw'ccn — ^20® Fahr. ami + 40® Fahr. in Baflln 
Bay at its viiuinwm. 

The line of 50" of range, again, has its maximum in (’entral Asia 
between 40® Fahr^in January, and 90® Fahr. in July, and its iniiii- 
uium in the Arctic Sea between — 15® Fahr. in January, and + 85® 
Fahr. in July. 

Forty degrees of range stands highest on the temperature scale in 
Arabia and Persia bctw'cen 95® Fahr. in July, and 55® Fahr. in 
January; and is at its lowest point betwx'ca — 5® Fahr. and + 35® 
I'ahr. in the Arctic Sea. 

The line of 30® of range has its maximum in Central Africa 
between 95® Fahr. and G5® Fahr. in July and January, and its 
minimum between + 5® and 35® in the North Atlantic. 
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the lino of 20® of range is at ita higlieet tomperainrc in 
Central Africa between 95® Fahr. and 75® Fahr. in July and January, 
and at its lowest in North Norway between 47® and 27® Fahr. The 
next lowest temperatures on the line of 20® fall in the British 
Isles, between 38® in January and 58® in July at P>raemar ip North 
Scotland, and 42® in January and C2® in July at Yentnor in South 
FInglaiul. 

The points on these range lines which pass through the same 
Placet hi hha whose January and .July temperatures 

the tame CUmata respectively at the same heights on the scale, 
in Temperature, have, so far as regards teniporaturo. exactly the same 
yearly climate. Thus, ou the line of GO® of range 
we may compare Minnesota in the I’nited States of N. America tv ith 
South Ivussia; on the line of 5U° range, the tlreat Salt Lake region 
in America, with the Caucasus in Kurope; and tlie east coast of China 
in Asia, or the American I^xike district with that of North Kussia. 
Again, on the line of 40® range, Newfoundland has exactly the same 
climate as the Baltic provinces of Russia, and the coasts of Kamt- 
cljatka may be compared with those of North Norway, or ILibuhifli 
in .Jaj)an, witli VUuua in Austria. 

Oil the 30® range line we iind the north coasts of British Columbia 
comparable with those f»f North Norway, Pans with Fort Vancourcr 
in Oregon^, and the south of Sp.ain with the north of Mexico; and 
lastly, oh tlie 20® range line, Macao Island near Hong Kong, in 
CJbifia with the same climate as Florida, in America. 

A point worthy of notice, but for the establislimcnt of wliich few 


Diminution of 
Banf^e for eleva- 
tion. 


<lata are as yet to be had, is that of the apparent 
diminution of range on elevated parts of mountains or 
mountain chains. The best authenticated example 


of tliis is presented by the Alj^s of Switzerland. Obser- 
vations for ton and twenty years at the St Gothaiil and St Bernhani 
hospices, at elevations of above 6000 feet give a range of only 27® 


for each, whilst the plain of Italy to the south has a range of upwarih 
of 10®. This dimiimtioii for elovatiou is also observed in stations in 


the Pyrenees, the Transylvanian Alps, and the Himalayas. • 

By the aid of these maps of annual range wt can at once predicate 
of any point of the earth’s surface whether it has a 
Uses of the Bane^ uniform and even climate, or an extreme one, or 
what precise place it holds botw’cen those limits. 
These maps may thus be of considentblc utility in themselves, but 
it is Tvlien taken as companions to the annual isothermal charts, that 
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they have their bighcet value. From the isothemial map may find 
that any requireii place has a certain mean yearly Umipcrature; but 
there is no means of ascertaining from it how far the temperatures 
of its coldest month may descend) or how high its warmest month 
may ascend the thermometer scale. Again « from the rantje map taken 
by itself, we can only tell that the climate of the place in question 
is limitetl to a certain number of degrees, without being able to say 
what position these degrees occupy in respect to heat and cobl. But 
let the maps be used in company, and then all that is required may be 
obtained. Fii-st, from the one chart find the mean annual tempera- 
ture of the place, and from the other its annual ran^ie; then, since the 
nmn annual tcmjierature of places in the tcmjierate and arctic rtyions of 
the (jlnbe corresponds very clmhj with the midnwj point bitiaen thir 
Januariiand Mj If the onc-half of the amount of the 

range be added to, and the other half be taken fnnn, the mean 
annual temperature on the thonnonioter scale, we luivi* at once tiic 
temperiituivs of tlie warmest and coldest months, and the yearly 
toiuporature of the place, a knowledge suirieicnt fur almost CNery 
purpose. This is best illustrated by an (‘x;\in)de. If from the 
isothermal inajj liie mean animal temperature of Paris be taken, ^se 
liud it and from the other inaii its annual range is llu® ; tluai 
tlie mean annual tem]H‘rature pins the half of tliis range gives 

52'' 4* 15® = 07® the July lemporatun*, and ) . . 

52° -- ] 0 ° = .‘17° the danuaiy teinperat urc J ^ 

'Jlie chart of annual range is thus a u.seful companion to the is- 
othennal chart, and used together, these form a very complete guitle 
to the temperature of (he globe.i 

’ The Autlmr lias mucli ]»]easure in reluming his host thanks to Mr 
Kuchan, Secretary of the Scottish Meteorological ScKiiety, fnr inudi assist- 
ance in the preparation of the materials for the maps, ami f<»r placing at his 
disposal a large private and unpubiifched collection of temperatures in all 
parts of the globe. 
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EATITIIQUAKES AND VOLCANOES 
Maps 25 and 26. 


I'AiiTHQi’AKKS and volcanoes arc different manifestations of the same 
force under difTerciii conditions, and this force is 
caused primarily liy subterranean heat. It is 
supposed that the e;irth still retains a large pro- 
portion of tlie heat which it had acquired at the period of its lirst 
fi»rinatiun. TJiis would seem to be borne out by the results of obser- 
vations inado in deep mines and artesian vrells, chiefly in different 
parts of Europe, wlicrc the temperature has been fouiid to increase 
with the depth, in aunjunts varying from 1 degree in 37, to 1 degree 
in 2t)S feet. From these observations it is e\itlent that, if this 
inen ase of tiunperature were uniform, a point would soon be reachcnl 
at which the heat would be so great as to melt all known substance.^; 
an<l various authorities have accordingly estimated this limit to the 
s»»lid part of the earth's crust to bo between 22 and t>5 English miles, 
'i’he exceedingly small pr<»portion wdiich a shell of either of these 
depths l^eara to the w hole mass of the earth, is shown in the diagram 
at the foot of M.'ip 25, where these thickiies.ses have been drawn to 
scale. ;More recently, the late Professor Ilo]>kins has attempted to 
determine the lea.st thickness of the solid crust by a solution of the 
problem of the prccessional motion of the pole of the earth, caused 
by the attraction of the sun ami moon on the protuberant parts at 
the equator ; for, if these parts were solid to a great depth, the 
motion thus proiluced would differ considerably from that which 
would exist, if they w'crc perfectly fluid ; and the comfortable con- 
clusion arrived at is, that the minimum thickness of the earth's crust 
cannot be loss than one-fourth or one-fifth of the earth s radius, or 
from 800 to 1000 miles. It seems most probable tJiat there is no 
definite limit to the thickness of the crust of tiic earth, and that the 
distance betw’con the surface and the molten matter beneath may 
vary in different parts of the globe, being perhaps closer to the 
surface in the regions of volcanic upheaval, and further from it 
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Causes of 
IZarth^uakcs, 


under the areas of suppost'd subsidence. It has been suggested, 
that the crust of the earth has a cavernous structtire, throughout 
which more fluid and more soliditic I i>arU m.ay bo distributed un- 
equally to a groat depth. 

If a great central molten mass, on wliieh the crust of the earth 
sct'ins to float, be ivlmitted, it is generally 8Uppost‘d 
that the explosion ot' iiumeiiso volumes of elastic gases 
or steam, generated by the influence of this vast .sourei* 
of heat, would bo sudioiont to produce earthquakes. A tUe« uy of tlieir 
eaiHe, advanced by the late rrofessi>r Kogers of lloston, is that of 
an actual piilsati<»u of the subterranean fluid propagated in the form 
of waves from enormous rupture.s caused by the tension of elastic 
matter, and floating forward with it the rocky j rust of the earth, 
since all upraised or depressed tracts of the earth’s surface jna scni 
the form of one or many solidifled waves. Again, an attempt has 
been made to sliow a com ice t ion between lli<* oeeiirronce of earth- 


quakes and ocean tide.s, or the position of the moon and .sun in 
respect to the earth, a terrestrial as w'ell as an oci'anic tide being 
supposed, one in which the solid mass of the (‘artli's crust, and the 
liquid or somi-li([Mid nucleus beneath is supposed to be an ellipsoid, 
with a major axis perpetually following the motions of the moon and 
sun ; any interruption of this movement causing an earthquake, or 
an eruption from the nearest volcanm s. 

The conclusion arrived at by the brotlnu’s Mallet is, that ‘ it is 
much more probable tliat all volcanic phenomena are duo to conver- 
sions of electrical, or magnetic, or Ihenuic, forces, into heat, than 
to a universal ocean of incandescent and molten lava beneath our 
feet, Avith a thin crust of solid matter covering it, the present or his- 
torical existence of which is not only not proven, but for Avhieli no 
argument of weighty probability has been advanced.’ 

Scrope, in the general conelnsion to his Avork,' maintains tliat 
‘There is reason to believe that the originating cau.se of the changes 
in tlie crust of tiic earth, is the unequal transinis.sion tlirough it of 
heat from beneath iipAA'ards, owing to the variations in tlic covering 
sill-faces from the depo.sition of marine and other aqueous sediments 
at the bottom or on tlic shores of the ocean, and the al^rasion of the 
land ; heat being thus driven to accumulate partially, increasing in 


’ ‘Volcanoes, the Character of tlicir Phenomena, their Share in tlic 
Structure and Conipo.sition of the Surface of the Glohc, and tlicir relation to 
its internal forces. I8G2.’ 
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Komo part«, climinlKliing in othem, according to the varying 
and conducting powi ra of the overlying maaae*. When the 
pemture 18 increaaing, and the anbterrancan matter conaetittentlv 
Hwclling, the area above sufTem elevation with all ita accompanying 
Ifljenoineim : where it U decreaaing. the overlying iubainicona or 
Huhaerinl areatt undergo deprcHniun, from the shrinLiiig of tbematUr 
below/ 

The map showing the geograjJiical diVtribuffon oi oaiibfjual:i’.i 
has hecn prepaied from tint wLich accompaaks the 

^uii^^uaJccs^ discussion of the Ilriti.sh Association Catalogue of 
Kaitliqnakes, by Messrs Mallet/ This wonderful 
catalogue is a record of the eartlirpiakes, commencing at B.c. IGOG, 
and extending to a.i». 18 o 0 ; and pcrha]>8 represents the greatest 
amount of research w'liich will ever be devoted to this subject. The 
only difFeronces between the map given here and that accompanying 
the catalogue is, that in this the two centres, or what may perliaps 
be called the poks of greatest volcanic disturi.*ance (the areas round 
the Caribbean fSea iu the w’cst, and of the Sunda and riiilipj)ine 
Islands in the east), have been brought into the ceii're of their 
respective licnii.^pheros, and this map being on a mncli Einaller scale, 
a number of the graduated tints represented in the otlier, have 
necessarily been omitted. The map represents the whole catalogue 
in a graphic fonn, subject to certain rules as to tlie limits assigned 
to the various eartlupiakcs. The w hole earth's surface know'u to be 
subject to earthquakes will be found tinted more or less intensely, 
d’he more deeply tinted surfaces mark the places where either the 
number or the intensity, or both, of successive eartliquakes are the 
greatest, and the shading is due to superposition of tints only. 
Hence it follow’s that the tinting upon the map does truly represent 
over our earth the known seismic regions iu form and extent, and 
the relative intensities of action therein, and is a first approxima- 
tion to the true representation of the distribution of earthquake 
forces over tlic surface of our w'orld. 

d'he surface of our globe consists of a number of sauccr-likc de- 
pressions, when large having also convex central areas, all having 
plan outlines approximating to irregular ovals, and bounded by 
mountain chain.s, or mere rounded flat-topped ridges or elevations 
of the solid sphere, greater or less? The normal typo of distribution 

' Enrthqu.'ikc Catalogue of the British Association, w ith discussion by 
11. and J. Mallet. 1852'-1858. 
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of earthquakes is that of hamls of variahle breadth, wl.ich pMu rally 
follow the lines of elevation diviiling the great oceanic and terrestrial 
basins, and the surfaces of minimum or no disturbance ai e the central 
areas of these basins. The greatest saucer-like conc 4 i\ities either 
form or subdivide the beds of the ocean, but other such shallow basins 
can be traced upon the existing laud, and embrace seas or parts of 
seas, or groat lakes or river courses within them, but still enclosed 
by girdling chains of moimtains, or the precipitous Hanks of table- 
lands. It i.s along these ginlling ridges, whether mountain chains, 
or mere continuous elevations which divide these basins beneath the 
ocean, that all the volcanoes known to exist upon the earth's surface 
are found scattered in an unequal manner. 

The neighbourhood of water seems to be indispensable to the 
existence of a volcano, so that all active volcanoes 

Volcanoea. are found close to the sea, or to some large body of 
water, the greatest volcanic belt of the globe being 
that which surroumls the coasts of the I'acific Ocean. Hie normal 
shat>e of a volciinic mountain is that of a cone, with a circular depres- 
sion in the summit known as the crater^ through the bottom of which 
a narrow vent communicates with the subterranean fires. 'I’he ernttr 
is of variable size and doj»th, and may sometimes measure several 
miles in circumference. Most of the active volcanic mounbdns have 
many minor cones on their slopes or near their base, produced by 
lateral eruptions. 

The number of volcanic vents over the globe lias been estimated 
at above 400 (IlumboMt gives a list of 407) ; but if to this numhor bo 
added those probably existing in the iinexidored }.arts of the earth, 
and below the seas, thi.s number must be greatly iiicrcivsed. The 
number of volcanoes presently active, in greater or less degree, and 
emitting lava, Haines, sulphurous smoke or mud, is perhaps not over 
200 ; or 90 in Asia in the volcanic region Vietween Kamtchatka and 
the antarctic regions; the same number in America in the region be- 
tween the Aleutian Islands and Cape Horn, embracing the Wcsteni 
Atlantic and Eastern Pacific ; and perhaps 20 in Europe and the 
Eastern Atlantic. 

The Mountains of Aconcagua, 23,301 feet, and Cotopnxi, 18,875 
feet, may be taken as the representatives of the 
Volcuioei.^* South American volcanic region. Cotopaxi is an 
active volcano, with a remarkably regular cone. 
The snow line reaches down 4400 feet from its summit, and the 
flames of its eruption have been observed to rise at least to this 



MAr.i 20 & KMITUUUAKKS ASD VOLCANOES, 101 

al uvc tlio crattT. 'J*lie vokNino of A^^ua ift pcrliaps the 

; -tive vnlcano of Centml America. It derivoR its name either 
from ifn liavin^ at one time erupted water, or from the heat of the 
vnljvuiir mutter having melted the .snow on its Bummit. Mouna Loa, 
the hi^^hrst active volcano of the Sandwicli Islands, in 13,700 feet in 
lu iKlit. A tremendoiiB eruption of this mountain took place in 1843, 
and Kiiico then it has been frequently in action. On its slope, at an 
elevation of 3873 feet, there is one of the most remarkable craters 
in the world. It is an immense gulf, in the form of a crescent, about 
two miles in length, and nearly a mile in width, and is apparently 
800 feet deep, 'ilie bpttom is covered with Lava, and parts of it 
arc one vast flood of burning matter, in a state of terrific ebullition, 
roiling to and fro its fiery and flaming billows.' 

Most of the islands of the Atlantic Ocean arc of volcanic origin, 
'rhe most northerly of those, the Island of Iceland, is in great part a 
<lreary desert, with many volcanoes, and vast tntefs covered with 
lava, nslics, and volcanic sand. Several of these volcanoes, the highest 
of whicli is Mount Ilecla, 4500 feet, are still in activity, and fearful 
eruptions occasionally haiq)on. There are niunerous boiling springs 
in Iceland, which imlicate the presence of a constant heat at no great 
depth h(»low the surface ; those in the south ]uart of the island are 
known as the the largest of which ojecis a column of water, 

mure than lu feet in diameter to a height of perhaps 1(K) feet. 

Tin* Island of Jan Mayen has the highest and must active volcano 
known in the arctic regions ; the volcanos of Vesuvius and Etna 
rej>re.scnt the Mediterranean area of disturhance. Further east are 
the mud voh*anoes of tlie peninsulas separating the illaek Sea from 
the Sea of Azov ; and at the south of the C’aspian Sea, the extinct 
volcano of Demavencl. The volcanic district of the East Imlies, the 
region (»f greatest disturhance on the surface of the globe begins in 
tlie (1 ulf of Hengal, extends through the islands of Sumatra and Java, 
and forms part of the groat volcanic bolt which surrounds the Pacific 
Ocean, stretching nortlnvards through the islands of Japan to the 
peninsula of Kamtchatka, and southwards through the north island of 
New Zealand to Mount Erebus in the antarctic region. The Island 
of Java alone lias 36 volcanoes, 11 of which are supposeil to be now' 
in activity, and near it, on the Island of Sumbawa, is the volcano of 
-I'omboro, wdioso eruption in 1815' is the most terrible on record. 
The chain of the Aleutian Islands, wdiich completes the volcanic 


* Ellis. 
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girdle of the Pacific on the north, has between 40 and 50 volcanic 
peaks, of which perhaps one-half are in activity. 

There arc several high volcanic Buminits on the Pacific coast of 
North America, in xVliaska peninsula, and in the table-land of Mexico. 
In the latter area a violent oruj)tion in 17ot) formed the eoiui of 
dorullo, 4114 feet above the sea, wliieh stands on a plain at an cde- 
\atioii of iOit. Uy the same eruption an ana <»f abmit ilO 
.^.piare miles was raised several feet above the le\el of the ]>lain. In 
Africa, the only volcanic peaks as yet known, arc those of Kcnia and 
Iviliiiuinjaio, between the Great Nile Lakes ami the eastern coasU, 
wliich rise to an estimated height of 20,000 feel, ami are thus the 
highest known [»oint.s on the continent. In the couth Indian Ocean 
the islands of ilourboii, St Paul ami Kerguelen, are (»f volcai rc 
origin, and the tir.>t has a cniter which baa recently been in activity. 
The antipodaliiy, if such a term may be used, of Nolcanic a«‘tion, 
is very remarkable. lle.sLtlcs the two apparent 
antipodal to which have been juvviously called tlie ‘ }»olcs,’ 

each other. ^f eartlKpuiko and volcanic di.stiirbam'c in the Ka.‘^t 
Imliesaml Central America, being e.xactly antipodal 
tu each other, the remaining volcanic regions are all nearly so. d bus. 
the line of South Ameiiean volcanoes is parallel and nearly antipodal 
to that of the belt of Lastern Asia; the tolcanic region of Mixico 
i.s antipodal to tliat of the South Indian Ocean ; Ibo north island of 
New Zealand to a midway point between tlie Azores aiul the 
Mediterranean volcanoes; and Jan Alaycu Island and Iceland to 
Mount Kri'biis in the antarctic regions. 

It has been shown that volcanic action, manifesting itself either 
in shocks of eartlujuaku or in mountains which throw' 
VolSnic^^ wer burning lava, is constantly working over a great 
part of the surface of our globe, ami we now come 
to inquire into the use to which this f<?rcc is ai>plicd, since no power 
i.s exiuri.sed on the globe without some final benciiceut purpose, 
though its present action may be di.sastrous. d’iie main j>ur])Ose 
which this action of the subterranean heat of the globe seems to 
serve is that of maintaining a uniform area of land on tlic globe, in 
restoring by upheaval at one part an amount of matter equivalent to 
that w’hich has been worn down by the action of water in another. 
In the Notes to Map 14, the method in which this change takes 
place has been noticed. The areas of present volcanic action arc all 
regions of upheaval, thougli there arc other areas not in the imme- 
diate neighbourhood of these in which a very gradual rising has 
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been observed by the former sea margin being left above the pre- 
sent one. Such rising districts are the eastern part of North 
America at Newfoundland, and the Labrador coasts next to it, the 
coasts of the north of Baffin Bay, the Azores, and an area under the 
equator in the Central Atlantic ; parts of the west 
coasts of Europe, of Britain and of Scandinavia both 
on tlie side of the Baltic and of the Atlantic, Spitz- 
bergen, and the eastern arctic coasts of Asia, with the Liakov 
islands ; besides the shores of the Indian Ocean in Eastern Africa, 
at the mouth of the Bed Sea, and in Southern Pei-sia ; and of the 
Mediterranean at Asia Minor, and in its western basin. 

The areas of subsidence are always those in which no volcanic 
action appears, and occupy the central area.s of the 
basins round the margins of which earthquakes are 
more frequent and the volcanoes are found. Of these 
areas the greatest occurs in the centre of the great volcanic girdle 
of the Pacific and in the Indian Ocean, where the numerous islands 
are believed to be the summits of a gradually submerged continent. 
'I'he coral islets and reefs which appear in these oceans give a proof 
of the submergence, since the polypes, which have built them, do 
not live or begin their labours at a great depth in the ocean, but near 
the surface on the slope of a coast ; now many of these barrier reefs 
and islets of coral have exceedingly deep water round them at pre- 
sent, and would have the appearance of walls or towers of vast height 
if the sea were withdrawn. Their foundations have been laid in 
shallow water, but as the groimd on which they stood has very 
gradually sunk, these works have been slowly added to above, to keep 
their tops at a level with the sea surface, or in a depth in which the 
polypes could live. The lowlands of northern Europe next the 
Baltic, form a sinking area, and the shores of Southern Greenland 
give evidence of siibiuergcucc, as do the Deltas of the Nile and of 
the Amazon. 

The extent to which the subterranean heat of the earth affects 


The Voloanio Heat temperature of its surface, and supplements the 
must affect the heat of thc sun, is not apparent. But from the iu- 
lurface of the crease of the earth’s temperature, from the exterior 
Globe. inwards, it follo\)is that some amount of heat must 
constantly be passing to the surface, and thence into the atmosphere. 
If it be the case that our earth was originally formed as a molted 
mass, and that it still retains a great portion of this original heat, it 
is evident that the earth’s crust, from beiug of thc same temperature 

N 
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ag the vogt of the uphere, hag cooKnI ih .vn tt> itg pn sent 

temperature from the outsiilc ttiwarila^ aiiti that h and Ickh of t),,, 
interior heat peuetrates the exU*riur enwt, aa thi oiij;itml Hupply 
becomeg smaller, and the thicknegg of the more giiltf! |iiit't of the 
Rhell greater. So it is beliennl that the teitiperainre of the whole 
earth is very glowly tlecn^ng from year to year, and this heat can 
only eik*ape from it by the gtirfaev. 

The tomprature of the hunl is only affeetM by the heat of the 
Run to a very slight depth. The changes of doily temperature duo 
to tlie sun do not penetrate the «4>il for more than three feet ; and 
at a depth of forty f<*et it has been found that tin* earth’g tempera- 
tureis uniform throughout the year, completely unaffected by out- 
ward change a. 
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GEOGRAPniCAL DISTRIBUTION OP SOME OP THE 
CHIEF PLANTS AND ANIMALS. 

Maps 27, 28, 29, axd 30. 

Having seen in the ^faps which hare prccedc^l tliis one in the Atlas, 
the clifTerenccs wliicli exist on the surface of the globe, in the unequal 
distribution of land and water, the variations in the height of the 
land and in the depth of the sea, as well as in the nature of those, 
caused by diffenMit climates and the circulation of atmospheric and 
(»cean currents, it is not surprising to find that the products of the 
land and sini, or the animals which inhabit them, situated under 
thcs(‘ varying circumstances, differ also from each other. 

Of the causes of variation, both in the quantity and in the nature 
of the vvgotable products of the globe, climate is the greatest, and 
this also, to a cuiisiderahle extent, affects the distribution of the dif- 
ferent animals, since the area occupied by a part of the animal king- 
dom is dependent on the extent of the vegetable one, limiting the 
food of its subjects ; and tliough the carnivorous animals are not thus 
limited by the distribution of their food, and have a wider range 
over the globe, still these also, if completely unrestrained, do not 
naturally ])aps certain fixed boundarie.s, which are for the most part 
marked out by climate lines. Man is the only one of the created 
beings inhabiting the earth, who may wander over the whole globe 
and endure its different cliinatos, tliough, as we sliall afterwards see, 
the dwellers in the different zones have their distinctions also. 

'riie distribution of vegetable and animal life on the globe has 
been wonderfully adapted to meet the requirements of man in pro- 
viding him with food and clothing, and aid in the labours of his life, 
suitable to the zone of which he may find himself an inhabitant. In 
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the troi>ical regions of the earth, where the external warmth of the 
sun is very great, mankind are for the most part vegetarian, not 
requiring animal focal for their subsistence, or a warmer clothing than 
the libros of plants ean supply; and so here wo fiml that the vegetable 
kingdom has its greatest sway. In the dark Arctic regions, where 
the cold is greatest, and quantities td heating oil and animal fttod 
are required to j)reserve the warmth of the inhabitants, and give 
them light daring the long winter, and where the warmest clothing 
necessary, we l\nd that the vegetable kingdom is at its least, ami 
that great whales, ami animals bearing 1111141 and warm furs, provide 
these necessaries to human life. Again, in the temperate regions 
between those, in ^^llich man is neither compelled by tlie heat to 
choose an entirely vegetable diet, nor driven b} 'old to a warming 
animal food, but su]»ports life best with a portion of each of thesv, 
and in a civilized state makes use of both animal and vegetable 
tissues for his clothing, tlicsc great natural kingdoms are at one 
and 4>n an equality. C‘ertnin aninuds of th(*sc ditYerent rt'gions are 
also specially formed to aid the labours of man. In the liot wastes 
of the tropics, the camel, ' the shij> of the de>eri,’ is capable of 
>ustuining life v\itliout food or water for a long period, and alone 
enables intercourse to be carried on across those vast barriers 
between the nations. I'hc temperate zone lias the horse, and in the 
Arctic regions the reindeer takes its place, as the main help of man. 

I. Tin: CHIilF f.SnFCL PLANTS AND (iiaiNS. 

The distribution of v’cgetable life on the globe is regulated 
maiidy by the iiitlueiice of climate, or, mure j)articularly, by heat and 
moisture. 'J’he.sc two main iniiueuee.s are combined in greatest 
(piantity at the equatorial regions, and the cold is greate.st, though 
tlie amount of moisture is not at its least in the Tolar regions, so 
that vegetation is at its greatest luxuriance, and attains its greatest 
height under the equator, decreasing in the temperate, and becom- 
ing stunted and rare, in the Polar regions. The want of mois- 
ture, as well as the presence of cold, prevtuila vegetation, for in 
all the sandy and waterless deserts of the globe there is no growth, 
and its absence is only made more apparent by the rich vcnlurc 
which surrounds any spring or well in the vvjiste. 'I'lien again, sinci' 
the atmosphere receives the greater part of its licat by contact with 
the heated surface of the eiirth, the air close to the land is generally 
warmer than that which is aJmve, till at a certain height this reflccte<l 
heat has no longer any influence on the atmosphere. At an elevation 
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of 15,000 feet above the Bca level at the equator, the freezing point 
is reached and perpetual snow lies on all parts of the mountains 
wliicli arc above this height ; and a line descending on each side, 
from this height on tlic mountains at tlie equator, to the varia>‘le 
isotherm of 112°, or the lino of the freezing point, wliich surrounds 
tile poles, would mark nearly the snow lijie of all the mountains 
lietween the equator and the iey regions of the globe. This change 
of climate, by elevation in the warmer regions of the globe, brings 
with it a consequent change in the products of the high and colder 
land, BO that the same differences in the nature of the ]ilant8 which 
are observed in Y»r<^coeding from the etpiator towards the pole, arc 
seen also in ascending a snowy mountain near the equator. 

Of the vegetable products which arc made iisfj of as clothing f<n* 
man, cotton is the chief, and its use ami cultivation extends round the 
whole of the w^armor parts of the vrorld. Cotton was cultivated and 
manufactured first in the East Indies, and that for 
^ period before its u.se was introduced into the 
other warm countries of the world. The most valued 
sort is grown in the small islands off the cast coast of the United 
States, between Charleston and Savannah, called ‘sea island cotton.’ 
to distinguish it from that which is cultivated on the higher gr(*uml 
in the continent. Tlie cultivation of cotton has a wide extension in 
the southern parts of North America, east of the great table-land 
in South Ainerica, in Africa, in the ‘Tell’ slope of the plateau of 
llavbary, in Egypt, in the fertile lands between the forest regions of 
the equator and tln^ Sahara, and in the Cape Colony and Natal in 
the south ; the finest sea island cotton can also be grown in Queens- 
land, in Australia, both on the coast slopes and on the Iiigher land 
in the interior, 'rhe district in the north-west of England, which 
centres in Manoliestcr, is the great cotton manufacturing district of 
the world, and supplies cloth to all the vrorld. 

Next among the useful fibrous plants is flax^ which also has a 
wide Jirea of cultivation, and grows equally in cold or warm climates. 
Its chief region is perhaps that of the northern plain of Europe, in 
>vhich it is cultivated from Archangel, on tlie AVhite Sea in the 
east, through Northern Russia, Germany, and the Netherlands, to 
England and Ireland ; but it is widely grown in Northern India, in 
Egypt, and in the States of North America. The fibres of hemp^ 
though too coarse to use for purposes of clothing, are invaluable 
as a binding material, for ropes, nets, and cordage ; and this plant 
is cultivated in large districts of Europe, chiefly in North Russia, 



m 


GEOGRAPHICAL PlSrRfBUrWX OF SOME OP Mam 2740. 


Germany, and Italy ; also In India and China, in the western Statca 
of North America, and in Chili, in South America. 

Among the grains useil as food, the one whidi suBtains the 
greatest iiuiubcr of men, is rioe, forming the daily breati of many 
millions of the inhabitants of the earth in the tr<» .i- 

Onunt ttMd for % . «. • . 

Food. ™ regions. It grows in all the wariiuT parts of 

the globe, from Japan and China in the east, to 

Amerioa, whorevor the conditions of moisture and heat are united. 
In Europe its cultivation is limited by the climate, to the south- 
wanl of a line from (Ireeoe to n4)rtheni Italy, and aeroas Spain and 
Pt>rtugal. Whtut is the king of the cereals of the tempenite region. 
It is cultivated in the warmer parts of the torn]*' rate zone, since 
requires an average temperature of for four montlis t»f the ye/i 
over Europe and Asia, in Australia, the irnito«l States of North 
America, in Chili, and the La Plata region of Stjuth Aim riea. 
It does not grow on the lowlamls within the tropics, but m.ay In* 
cultivated on the higher mouutaiti slopes there, or on islands at a 
moderate elevation. 

Maize is the corn of America, which grows both in the trojiical 
and in the warmer parts of the temperate zones, but has now become 
a staple of foo<l in Southern Europe, and has extended across Asia to 
('hina and the Indian archipelago, and to the negro states of Africa. 
Ihjc is specially the bread grain of the German part of the ])lain of 
Europe. OaU and harleij are the two grains w hich can llourLsh in 
the coldest parts of the temperate zone, and the latter may grow in 
as high a latitude as 70® N, on the wx'st coast of Europe, or at an 
elevation of 13.000 feet in the A.siatic t^ible-land. Neither of these 
grains are much iisc<l as bread, the fonner only in Scotland ; but 
oats form the main food of the horse in the temperate zone, ami 
barley is in great part used in malting. 

Of the roots which may be used as food for man, the potato is the 


Boot! used for 
Pood. 


best, and has the w'idest cultivation both within the 
temperate and colder countries. Its native place is 
South America, and was found iii cultivation on the 


highlands of Chili and Peru, but it has now become an indispensable 


article of food in both hemispheres, and is cultivated in all the con 


tinents, almost to the polar circle in Europe ; in North America, 
South Africa, Australia, and New Zealand. 


Cassava bread is the starchy root of a shrub about six feet high. 


which is extensively cultivated in the tropics, and in some parts is 
the main source of subsistence. Its chief areas arc llrazil and the 
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West Indies, in the New World, and the Gaboon region of Africa 
and the East Indies, in the Old. The root is poisonous in its 
natural state, but the narcotic may be cither wash^ or roasted out 
of it. Its meal is known as Tapioca in the markets of Europe. 

Arrow Hoot is the tuber of the maranta. which grows in most of 
the warm and damp parts of the tropical regions; in the East 
Indies and in South America ; and the West India Islands, more 
specially in Jamaica. 

The Banana or Plantain is one of the most important fruits of 
the 1 ot countries of the globe. Tlie gigantic herb, 

^ bears a great quantity of fruit, 
is easily cultivated, and is so nutritious, that * the 
same extent of ground w’hich, in wheat, 'would inaiutain only two 
]»ersonR, under banana will yield sustenance to fifty.** In the tropics 
it grows up to a height of fnun 4000 to .*>000 feet above the sea. 
and in the lowlands may extend to the 30th parallel. 

The Breofl Fntit tree is also confined to the hot regions of the 
globe, and has not such an extensive range as the banana. It is 
found over the whole of the East Indian archipelago, and in the 
islands of the Pacific, and has also been introduced into South 
Ameriea and the Antilles, and into Mauritius and Bourbon, in the 
Indian Ocean. The tree is covered with fruit for eight or nine 
months in the year, and it is said that three trees are sufficient to 
supply a man with pleasant food for the whole of a year. 

'J’he Jhitc Palm is one of the most productive plants of the tro- 
pical regions. It is native in ^lesopotamia, and extends round the 
outer slope.s of Arabia, and along the north of Africa, inland from 
the Metliterranean, and on the west as far as Senegal ; and eastwards 
to the mouth of the Indus, in Northern India. An idea of the pro- 
ductiveness of thc.se palms may be made from the fact, that as many 
as 20,000 dates may be gathered from one tree in a year. The 
queen of all the j»alms is the one wdiich bears the cocoa-nut, a slen- 
der graceful tree, every part of w'hich is useful to man. Ceylon, 
Southern India, and the East Indies, are the special area of this 
palm, but it has been introduced into all the suitable parts of the 
tropical world. The milk of the cocoa-nut, w'hen it is still unripe, 
affords a cooling drink ; and when ripe, the kernel is a favourite 
food. Then an oil may be pressed^^om the kernel, and this has be- 
come a great article of commerce ; and the tough brown fibres which 


* Balfour's ‘ Manual of Botany.' 
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enclose the nut is * coir,* yahmblo in commerce, and used as hemp 
in making cordage. The liard sheU of the nut provides natural 
dishes; the trunk aiFortls masts or beams, and the roots, be8i<leA heir' 'r 
a nicvlicine for fevers, may be woven into baskets ; and the stem of 
the living tree, if pierced, affonls the ndreshing palm wine. 

The Oramje Inis its homo in Southern CJiina ami in parts of Imlia, 
and has spread over Palestine, Egypt, the north coasts of Africa, to 
Malta and Sicily, and was brought by the Moors to Spain. Large 
quantities are exported from the Azores. 

grow wild to the south-east of the Caspian Sea, and their 
native area lies pro\»:ibly hotwem Asia Minor and Persia. 'I'he 
range of tfie vine is now over the whoh* of the so ithern temperate 
part of Asia, and tin greater part of its tro]neal region ; Sciithorn 
Europe, and the Moditovrauoan slopes of Africa; the eentral inlands 
4>f the Atlantie, in the south of North Ameriea t*) California; in 
Southern Hra/il, the La Plata lands, and Chili and Peru, in South 
America ; as vrell as on the outer slopes (»f South Africa. 

The original area of the (Rhe i.s Norlli Africa, Syria, Arabia, and 
Persia, and it has extended to the southern ]>art.s of Europe next 
the Mediterranean basin, and has been iiitroiluced inti) Mi‘xieo and 
South California. The oil of the olive is one of the most extensively 
used for food as w e ll as for manufacture.^. 

Among the voirvtables which aroused in the preparation of dnnks, 
Ttn i.s tlie most important, and give.s rise to a large 

PlMts wdin <,f world's trathe. 

m alting dniUU, ^ , ... i • 

I'he area of its cultivation extends, in Kastorn 
Asia, from Japan to Assam, in India, it.H 8])eeial central region being 
the plain of China. It is universally u.se<i in (’liina; but it is’ex- 
])orted thence to all parts of the world, and i.s brought to Europe, 
either by sailing vessels round the Cajie of (iood Hope, or by cara- 
vans across Asia to Uussia. 

Coffee is native in Abyssinia, but has been transferred to Arabia, 
where it is now most extensively cultivated. 'J'hc coffee tree i.s from 
t) to 12 feet high, and it is remarkable that in almost all seasons of 
the year, blossoms, and green, and ripe fruit may be seen on the same 
tree. When the blossom falls off, there springs in its room a small 
fruit, green at first, but which becomes red as it rijiens, and is not 
unlike a large cherry, and is goAd to eat. Under the flesh of this, 
instead of a stone, is found the bean or berry called coffee. 'I'he 
berry is then very soft, but as the cherry ripens the berry in the 
inside grows harder, and the cherry turns a dark brown pod. llie 
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berry b qow solid, of a clear transparent green colour. Each 
shoti contains one berry, which splits into two equal parts. When 
the fruit is sufficiently ripe, the pods are shaken from the tree, the 
husk is used in Arabia, and the berries are exported. Coffee was 
introduced by the Dutch into the East Indies ; and its cultivation 
1)08 now spread over these, and has found its way to the West Indies 
and to South America. 

Among the many gums which are derived from the stems of trees, 
Onm Arabic is one of the best known. It flows from 
Oumt and Juices, the cracks in several kind.s of acacias, which are 
found in Arabia, but the main area of its production 
is in northern Africa, from Kgyjit to SeiKfgal. • 

(hiUa I\rrha i.s ciiiefly brought from the East Indies, China, and 
I'urther Imlia, bcsiilcs (Jeylon and Malabar. 

(\miivhna\ or ludin liuhUr, is derived chiefly from trees which 
grow in the Amazon basin in South America. 

'riic Sftr/ar Cane belongs f>riginally to Eastern Asia, from northern 
India to the Ejust Indian archipelago, Simth China, and many of the 
islands of the Paciiic. From thi.s it has been tran.«^ported over Asia 
ami to Madeira, and the tropical parts of America, which have 
become its second homo. From its saccharine juice the most of our 
sugar of commerce is inatle. 

The Ttak tree supplant.s the oak in the Nvarmcr countries of the 
w orld, anti is put to the same uses in the lands in 
Uceful trees. which it grows. Its area is Southern India, espe- 
cially on the Malabar coast, and it is common on the 
eastern shore.s of the (lulf of Ikmgal, in Tenasserim. This woo«i is 
extensively used for shi[)-buihling purpo.scs. Kkmy, the valuable black 
wood, is found in its lincst condition in Madagascar and ^lauritius, 
but grow's also in Imlia and C\)chiu China. Mahofiauy has its chief 
growtli in Honduras, and in the other states of C'entral America, 
where it is the slow growing ‘ king of the woods,* but is found in 
Cuba, in the West Indies, in Cayenne, in South America, and in 
Scmegal, in Africa. The Cork oaky besides providing stoppers for all 
kinds of bottles and eiisks, is indispensable in the process of tanning. 
This tree is found in greatest numbers in Spain, Italy, especially the 
Island of Sjirdinia, in Southern France, and Algeria. It is only in 
its twenty-lifth year that this tree •ffords good workable material. 

Among tlie luxuries of the vegetable kingdom may be named 
Tobacco. This is the dried leaf of various kinds of plants of the 
species Nicotuina {so called from Nicot, the Spanish ambassador, 
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who introduced tobacco into France in 15r»0). It was discovered by 
Columbus in 1402 in t!u' Island of Cuba. Its culti- 

luxuriea. vutioii afterwnnls spread to Vir^dnia, and over tho 
West Indies, and n >w different sorts of tobacco arc 
grown in the north and >vest of India, in Java, and at Manilla in 
the Philippine Islands, in Algeria, the (*ape t>f (ioo«l Hope. 1’iirkcy. 
Uiissia, Hungary, aiul Portugal, (fpium is derived from the head 
of the white poppy, which grows in the w'armcr parts of Asia and 
Europe. It is specially used as a stimulant by tlie ('hiiic.se, but is 
also the banc of the peoples trom 'Purkey to dajuin. 

Among the spices, there is none so extensively used as Pepfwr. 
Ita native*placo is the Malnkar coast of India, where it grows wild; 
but it has sprea<l to Further India and the East Indies, (\iyenrc 
pepper grows in the West Indies, in ('entral America, and in (luiana 
in South America. I'lie cultivation of the Cloir tree was, at one time, 
coulined by tho Dutch to a few of tlie Moluccas, or Spice Islands, 
w here it has its home ; but it has now been tiansplantetl to tropical 
America and Africa. 

11. DiSTUiBr nox or somc of the chief animals. 

The distribution of animals, like that of plants, is mainly depend- 
ent upon climate, which varies generally either according to distance 
from the equator or according to elevation, 'i'he same climate line.s 
which w'e have seen marking out the different floras, form also the 
approximate limits of the distribution of many of the animals of the 
globe. To illustrate this distribution, it is not necessary, nor does 
si»ace here allow us to enter into a complete ex]>ositioii of the* area 
occupied by each of the members of every class into wdiirli the animal 
kingdom lias been divided, of mammals, binls, reptiles, fishes, and in- 
sects, but, by examining the di.slributiou of a few' of the chief mammals 
ill the different zone.s, we shall arrive at tho desired re.sult; and we 
shall sec that though precisely the same siiecies of animal docs not 
alw'ays extend in the same zone in both great continents of the (31d 
and New World, yet a variety of^ the game .species, or an animal of a 
similar nature is found to correspond in the similarly siluatiMl areas 
of each contineut. 

A main line of distinction separates the land mammals in the na- 
ture of their food — one large class is herbivorous, or subsists entirely 
on vegetable food ; another large division is carnivorous, and preys 
upon the former class. Both arc limited, to a great extent, by 
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climate, and we shall notice that particular herbivorous animals are 
usually found together with special carnivorous animals in the dif- 
ferent zones. 

To begin with tlie Polar zones, the characteristic land animal of 
the arctic region is the white or Polar bear^ found in 
Polar Eegiona. all the arctic coasts, and occc'isionally carried south- 
w^ard on icebergs and drift ice. 

The musk ox Ls a iiativx* of arctic America, but docs not appear 
in Asia, 'i’hc southern limits of the rniuker in Europe, and Asia, 
ami America, agree w(‘U with the general climate limits of the arctic 
faunas, excepting where they extend down into Scandinavia. 

The rifjla whales are the gn^at representative mammals of the Polar 
Seas, and are sound imes nearly conterminous with the sperm whales 
which inhabit the warmer w'aters. The average areas occupied by 
tlii'sc two whales arc sliown on the map according to the limits of 
tlieir appearance laid down in Maury’s charts. Tlie right w’halc — 
so called to distinguish it as the useful w'hale, from the ‘ Finner,’ a 
larger member of the species, whieh has a dorsal fin but little oil or 
whalebone — has its habitat in the icy regions, but may bo found in 
the Atlantic, as far south as a line joining Newfoundland to Spain, 
and in the Pacific north of a curving line from the south of Japan 
to Vancouver Island. lu the South Atlantic it advances from the 
Antarctic regions to beyond the latitude of Cape Colony and the I.a 
Plata; in the Indian Ocean to a lino joining the Capo with the south 
coast of Australia; and in the Pacific it is found to the north of New 
/oalaiid in the west of the ocean, but it keeps to the south of the 
desolate region of the sea which lies betw’ccn New Zealand and 
South America, in which mariners report ‘few signs of life in sea 
or air.* 

The seal is also an animal which aboumh most in the colder parts 
of the earth, though it extends also into the temperate, and in some 
parts even into the tropical regions. The earless seal is generally 
confined to the northern, and the eared seal to the southern, hemis- 
phere. Earless seals inhabit the Arctic American coasts from the 
j)cninsula of Aliaska all round the north to the 40th parallel on the 
east coast, the shores of (Ireonland, of Iceland, and of northern 
Europe, and Asia, from the Hay of Biscay in France, to the south 
of Japan on the cast. Isolated arc^is in 'which the same species is 
found arc Jamaica and the Antilles in the West Indies, and the east 
coast of Patagonia in South America, besides the head of the Adriatic, 
the Caspian Sea, and the great fresh-water sea of I^ake Baikal iu 
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Siberia. Eared seals are found on both sides of the peninsula of 
AHaska^ and live together with the earless variety in the Aleutian 
Islands, on the outer coasta of Kamtehatka and of Japan. In the 
southern lieiuisplierc tlieir distribution is in tlie tempcnite part of 
South Africa at Capo Colony, on the coasts of Australia, exc epting 
t!ie northern next Torres Strait, and round the Aloluccaa Irilaiids in 
the tropical region. 

The walrus is another inhabitant of the icy regions, but with a 
smaller range, in llehring Strait, the north of llti«lson liny, and on 
the coasts oi Ihiihn Ikiy ; in Spit/borgen and Nova a Zemlia, and on 
the coasts of Arctic Asia, between the 4l)ih and di meridians. 

The temperate zone is the most gencnilly cultivated of tin* globe, 
and it is here that the domesticated aniinals are 
Temperate Zones, fonml in greatest immbers ; and the cariiivonui > 
animals, driven <mt by the appliances of eiviliziilicm. 
arc least abundant. 'Mu* irol/ seems be the most widely dis- 
tributed of the carnivora of the ti‘mj*eratc zone. 'I'here an* tw«) 
varieties of it, the American ami the Asiatic; the former extends 
over th(‘wlioleof the less populated parts of North America from 
the (iulf of Mexico to the limits of the fori*sts in the north, ami the 
Iatt4‘r ranges over the whole of Kurope, excepting the liriti.sh Ish .s, 
Spain, and Prussia, in which countries it has been i:.xterminatt‘d, 
ami in the Arctic regions of Asia to the nortb.ern limits (»f the Sibe- 
lian forest, and southward in AVestern Asia It) the bonlers of lie* 
trojJical regions, but remaining outside of the Chinese Kmjiire in 
the ca,st. 

lllack and brow’n arc bmnd in the whole of tem])erate 

North America, in tlie Andes of South America, and are scattered 
in Europe and A.sia. Originally the brow'n bear was also a native 
of Britain, (inzzhj hvars^ the most formidable animals of the northern 
part of the new' world, are coniined to the western i>lateau of Nortli 
America, and extend as far as Gl® N. latitude. 

The ral deer is found in the w'hole of Europe, ami in a central 
belt of Asia as far as Lake Baikal and the Lena lliver. 'rhis doer is 
also found in a natural state in the Highlands of Scotland, the greater 
part of which country is preserved as a ‘ forest ’ for this animal. At 
a certain season of the year it is * stalked.’ and the stags ore sliot 
down, /ioe deer extend over the whole of Europe, but are more 
plentiful in the south. 

The leaver, one of the most important of the rodents (or gnaw'ing 
animals), formerly inhabited the whole of Emrope and Western Asia, 



Maih 27^0. THE CHIEF PLANTS AND ANIMALS. m 

but this variety is now confined to the inland central part of Europe, 
llie Canadian beaver was fonnerly very numerous in the temperate 
forest region of North America, but became almost extirpated at the 
time when there was a great demand for its fur, but now that this 
has been replaced in hat-making by the use of silk, the beaver is 
again recovering its numbers. 

'rhe opowim^ the best known of the new world marsupial (or 
pouched) animals, has a wide range over a /[(l eat part of the tempe- 
rate region of North and South America, and over the whole of the 
trojiical are a. It is jirobably most abundant in Brazil. The chief 
f»f the old world mnrsupials, the kamjnroo^ is found in the whole 
oi tlie explored paits of Australia, and in New Ciiinea. Different 
vari»‘iies of the kangaroo arc adapted to the desert regions, and to 
the scrub or bush of Australia. 

'I he dcsort regions of the globe extend. a» we lia\'C seen, 
in the margins of the trojiics, or in jiarts of the temperate regions 
above the.se. 'J'he vamil^ perhaps the oldcbt epech s of mammal now 
in existenee, seeina to have been specially formed to live in the 
deserts, and without its aid these w’astes of the world w'oiild be 
itnpassiibh'. d'ho area occupied by thes<^ animals is, tln refore, the 
Sahara of Africa, Arabia, IVrsia, and I'ibet. The single humped 
variety, called the drinvolary, is found in South-Western Asia and in 
Africa; the two-humped, or Bactrian camel, lives in the colder part 
4d the area, in Asia as far as tlie confines of (’liina. d'he camel 
does not appear in the new* world, but the llama takes its place here, 
and oceuj)ies the elcvate<l Amies region of South America, where it 
is used as a beast of burden, and we have before noticed that the 
llama is sj»ccially abundant iu the desert region of the Buna. 

I'he hisou is found in the treeless region of central North Ameriea ; 
the Cape buffalo in the south of Africa on the southern borders of 
tl?»‘ troi)ical region; and the Mian buffalo has spread along the 
northern verge of the trojiics, from North Africa to China. The 
yak occupies the high Asiatic plateau. 

The tiyer, second in power of the carmvorou.s animals, belongs 
c<|ually to the temperate and to the tropical region, and does nt»t 
BCiun to ro(pure a warm climate, since it lives in elevated situations 
even in the temperate zone. Its area in South-Eastern Asia, is 
marked out by a line from Beisia to the Amur Kivor on the north- 
cfist, passing south want of I^ake Baikal, and including Sumatra and 
.Java on the south, but not Ceylon or Borneo. 

Leopards extend over Africa, Arabia, Asia Minor, Southern 
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Persia, India, and Further India, and the south of China, as well as 
in Sumatra, Borneo, and Ja\a. 

The lion, the kin^ of the carnivorous aniinals, has it»s main 
distribution in Africa, and more sparingly in Western India. It i.s 
remarkable tliat the tiger only aj>j>eai’s where the lion 
TropicAl Zone, dits out. The hjivna occiij)ie.s nearly the same <lis- 
tribiiTion as the lion, in dilYi‘n‘nt varieties. In South 
Afi ioait is brown, then it is spotted in the Sahani, and .striped in the 
rest of Africa and in A.-.,*. The carnivora corresponding to the.se in 
the tropical parts of the new worhi are: ilie jninui, which is fouinl 
over the wlu*le of the le-^^ cultivated parts of the etmtinent, s*>uth- 
wanl of a line from Vaiuumver Island to the south-east coast of 
North Ainerica; and the jatjuar in Mexico, Centra! Amerii'a, and the 
tropical parts of South America. 

Among the great herbivorou.s animals of the trt>pie;d region are; 
the found in tlie great rivers of Africa, the Nile, 

Niger, and Seiiog.al, but excluded by il.s nature from the Sahara, and 
from C’ape Colony on the .south. 

The tit/iir, atiotlior of the thick-skinned animals of tlie tro)aes, 
lia.s a large range in South .\meriea : from the La Tlata to Central 
America, excepting on the Paeilie slope. An Imlian variety occupies 
Cochin-China, the Malay peninsula, aad Sumatra. '\'ho rhl non ros 
ha.s itsauain the south of Africa beyemd the Sahara, in Southoru 
India and Ceylon, in Further India and Siiinaira. 'The vlqihant has 
the same present extent as the rhinoceros, but the remains of the 
mammoth, the fo>>il ele])liant, are found in the wliole of North 
America, in tiie Amies of South .\meriea, Kuro])o, excepting the 
noith-western part.s, and over the w hole of the Siberian plain to the 
cast eajjo of A.'^ia. 

Idle fjirajJ'c inhabits the southern jiarts of troi>ic.al Africa, avoi«l- 
ing the highlands. Antelopes are mo.st numerouH in South Africa, 
but extend into Southern Arabia, India, and Further India, and are 
also found in Borneo and Sumatra. An American variety is found 
in the western states of North America, and in Mexii'o. 

Monkeys are w idely distributed in the tropical parts of the globe. 
In America their area is the whole of the troi>ical forest region, from 
the I^a Plata to Central Amcriai. 'J'hey inhabit lluj whole of tropical 
Africa, excepting the deserts, besides Southern Arabia, India, and 
Further India, to the middle of C!hina ; and in tlie Ka.st Imlies, the 
islands of Sumatra, Borneo, the Philippines, Java, and Japan. 
American monkeys are distinguished from those of the old world, 
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in having prehensile tails, and in not having cheek pouches, these 
belonging to the old world monkeys only. Baboons have their area 
in Africa, south of the Sahara, and in the Celebes and the Philippines. 
Anthropoid apes^ or the animals which approach most nearly in out- 
ward form to mankind, and in their sometimes erect gait, are found 
in two differing but connected species on the opposite sides of the 
Indian Ocean, furnishiiig tlius an illustration in favour of the former 
existence of a now submerged Indo-Africjin continent. In Guinea 
the anthropoid apes are the gorilla and chimpanzee ; and in liorneo 
and Sumatra the orang ontang. The gihhom of the east of the Bay 
of Bengal, and in the Kast Indies, are also anthropoid. 

'1 here are two opinions regarding the origin of the different 
kinds of animals, which we now fiml on the globe. The lirfrt, the 
ohler belief, is that each species of animal in the land and water has 
been jiroduced as an independent creation ; the other, and more 
recent, terme<l the Darwinian theory, from its author, is that of the 
origin of species from one original stock by develo]>meiit, by long 
continued gradual vai’iation and selection, througli the struggle for 
life. Idle truth, perhaps, lies between these two extremes ; for 
though it is iinpo>sible to believe that all the forms of animal life on 
the globe have developed from one original creature in the sea or in 
the land, yet the great variations in form observed between different 
members of families, which have obviou.dy been derived from one 
stock, when introduced into new conditions of life, makes it almost 
c<pially improbable that every different form, of auiimil life Las had 
a special creation. 
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In the raiip showin-' tlio gcograj>liit*iil dislrilmtioii of tlip 
‘Varieties of Man’ in Hio Atlas, the lliree primary divisions of 
the luimau race as distiii^^uislied by Latham ii^doMted, am 
the folloATin^ Holes are based chit'lly on his work.^ 

The varieties of the human sjurios have b(M‘u arran;j:e<l pfiih!t>ff(- 
eo*'*/. tliat is, aeoonliuLj to iani^ua;^^*. ami the rt‘lation between the 
dhY'Teui wonls whieli eonstilute .sentences; ami also phjplrnlhf, ae- 
eordiio-T to auatiunieal striietnrt*, ehietly by the dilYerenees in tlje 
formation t)f the 'I'lie ft)nner is the irnue iin])ortant and valu- 

able element of classilieation, sinci* nothin;; but iinitation determines 
the use of similar combinations of artieulato sounds in lan;;ua;;e, 
w'hereas similar comlitions of life tend to develop a similar physical 
confonnation. Three iiidividnal spe<dim‘ns of the human race, which 
would exhibit three of tin; iimst important dirtVr- 
cncos would be : a Mongolian from Central Asia ; a 
Ne;;rofrorn the Delta of the Ni<;;(T ; and a Luropf^an 
from France, (ronnany, or Kn;j;Iand. ‘ The Mongolian’s face would 
bo broad and tlat, w iili the cheek-bones prominent, 'i’lic breadtli of 
the licab from si<le to side, would be nearly erpial to its length 
from front to back ; the nose w'ould be tlat, and almost eertainly 
neither arched nor aquiline ; the eyes wouhl be drawn up at Ilnur 
outer angle, the skin would be of a yellowish -brown, the liair 
straight, the beard scanty, and the stature under -.sized. I’lic negro, 
besides hi.s black complexion and crisp hair, wouhl exhibit a great(*r 
depth of head, measuring from before backwards, and the upper jaw 
would be much more projecting. I’he European would be cliarac- 
tcrised by negative rather than po.sitive qualities. 1 1 is face would 
be less broad, and his head would have greater depth in proportion 


The Extremes of 
Variety. 


* ‘ The Natural History of the Varieties of Man.’ By Robert Gordon 
Latham, M.D., F.R.S. 1850. 
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to its breadth, than would be the case with the Mongol. As com- 
pared with the African, he would differ most in the parts between 
the nose and chin. The mouth of the negro, instead of lying undtr 
the nose and forehead, projects forwards in a slightly elongated 
shape, so as, in extreme ciiscs, to be a muzzle rather than a mouth ; 
the effect of which is to throw the upper part of the face and head 
hliind the jaw. In the European profile, on the other hand, the 
g<!ncral direction is vertical. The upper jaw docs not project, and 
the forehead does not retire ; so that the forehead, nose, and mouth 
are, comparatively speaking, nearly in the same line.' 

These external differences of outline are produced by the differ- 
ences of the skull and the bony parts of the face ; and as, in addition 
to this, the skull is the receptacle of the brain, and the brain is the 
t)rgan wherein the human sfiecies most differs from others, anato- 
mists have been in the habit of determining the varieties of the 
human race by tho <lifference in the conformation of their skulls. 

The number of the j>rimary di\jsioiiR dett rmined from these elo- 
nunts is lirnitccl by I^atliam to the three which 
display these extremes of difference : the Mongolian, 
the African, and the European,’ — ^thus simplifying 
the former nu»rc numerous divisions. 

'I'he distiibution of the Mongolian division is in Asia, Poljmcsia, 
and America; of the Afric.an, in Africa and Arabia; of the Euro- 
j)ean, in Europe and Persia, and in the Euroj)ean colonies. 

I'lic language of the Chinese, Tibetans, and Indo-Chinese, in- 
cluding the Burmese and ^Siamese, represents the 
earliest known stage of human speech, having 
changed more slowly than the other tongues of the 
w’orld, the separate w^ords consisting generally of a single .syllable ; 
and the Chinese is the most homogeneous and dense )>opiilation^ of 
the globe, having one language and one type of feature. The 
i liinese have a softened ^longolian conformation of feature, a yellow' 
brown comi)lexion, a broad face, with inuTOW' and oblique eyes, and 
scanty beard, lank black hair, and a stature below that of Europeans. 

The typical Mongolian physical conformation is found in the 
northern parts of the Chinese Empire, in the greater part of Siberia, 
in Mongolia, Tartary, Eastern Turkestan, Asia Minor, Turkey, 
Hungary, Finland, Esthonia, and Liiif|dand; and the language of the 
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UongoUant. 


’ Mongolidic, Atlantida!i, and Japetidic. 
* See Tables at the conclusion. 
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inhabitants of this area is not mono-syllabic. This essentially 
l^longolian area inclinios the Mongolians and Kalmucks ; and the Turks^ 
extending from Southern Europe far into Central Asia, of wlioin 
the Yakuts of the Lena are an isolated portion, but posa^'ssing a 
language so similar, that ‘the Yakut of the Icy Sea is said to lie 
intelligible to the Turks of Central Asia, and even of Constantinople/ 
The inhabitants of the Caueasus, from the evidenec of tlu irhangtinge, 
are claimed by Lut!\'*!n as moditied Mongolians. 'I'his includes the 
Cimutsiai'is, whose physical confi'rmation has been eonsi»lcred closely 
akin to that of the highest type of European, anti indeed has been 
taken as the typical oonfonnation of the. Indo-European dixisinn, 
I'he Sami^tids of north-vrestern Siberia are uiulersized Mongolians, 
and approach the I'skimo or (Irccnlaiulcr in aj>]M*arauee. 

Oceanic Mongolians occupy every inhabited sj>ot of land, from 

^Madagascar on the west to Easter Islaml on tlu‘ 

„ American side of tin' Paeilie; and from Eormo.sa o)i 

KongoUaiis. 

the north to New Zealand southwards, as one and 
the same race. One class of these islandiTS is Uack-skijuml, com- 
parable with the Afri<*an negro, and l\as for its area New Cninea 
or Papua, Australia, 'rasmania, New Ireland, and tlu' islands be- 
tween it and Xexv Caledonia. Tlic second class is gtlhnr^ oHre^ 
or broini, apjuoaehing the true Mongol type, and these* occupy 
Sumatra, llornco, .lava, the Moluccas, tlu* Phili]>])inea, and all 
the islands of the Pacific not enumerated as inhabited by the black - 
fckiimed division. Tlie cliief charaetcri.^tics of the black class are 
a rough skin, crisp and woolly black hair, and a incdinm stature, 
in Australia presenting perliaps the lowest form of humanity ; and 
of the brow'll or olive class, the face is Hat, the nose short, the eyes 
and hair black and straight, and the stature short in the western 
part of the area ; and the stature taller, the colour more approaching 
that of the European, the hair W'aved or curling, and tlui nose fre- 
quently aquiline, in the eastern or Polynesian part of the area. 

Under the heading of ‘Peninsular Mongolians,’ the Koreans^ 
Japanese^ and Kamtcluilkaih% have been classed together by Latham, 
for the roaaon that their languages agree in the general fart of being 
more closely akin to those of America than any other, or form a link 
between those of Asia and America. The Koreans are des(*rib(’<J 
as strong and vigorous men, with Mongolian features of a re<hlish- 
yellow complexion; the Japanese, of middle size, active and easy 
in their motions ; whilst the Kamtehatkans are undersized Alongo- 
lians, with sunken eyes and depressed noses. 
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The Eskimos f occupying parts of Greenland and Arctic America, 
.ru » found on the Asiatic side, and so form the 

connecting Link. family common to the old and new worlds; and 
if the doctrine of the unity of the human race is to 
he adopted, then the new world must have been peopled through 
their means, across the strait which sopjirates the continents; but the 
j)hyKieal differences between the American Indian and the Eskimo, 
as well as the difficulties presented by the Eskimo language, militates 
strongly against this theory, though no distinct line can be drawn 
between the Eskimo and ttie Indian in the south, since they merge 
gradually into one another, riiysically, the Eskimo is a stunted 
Mongolian, but the grammatical structure of his language is Ameri- 
can. and this pecnliarity of the American languages, in their agreeing 
grammatically one with another, though tiieir vocabularies differ, 
provides au cudeiicc of the unity of all the American popula- 
tions. 

'J'lio Athahashnis, consisting of various tribes of migi'ator}" liunting 
Indians, extend from Hudson Hay to the west cua.st 

American America, bordering on and conterminous with the 

Monffouaiui. 

Eskimo on tlie north. The Alfjohkins, a collect i\c 
name for the Indians distributed in the space between the Rocky 
Mountains and Newfoundland, and the Iroquois of the American 
lake region, ‘exliibit,’ says I.atham, ‘in the most typical form, tlie 
(diaraeteristies of the North Anu*rii*an Indian.s. and are the two 
families iij)on which llie current notions respecting the ]>hYsiognomy, 
habits, and moral and intellectual powers of the so-called Red race, 
are chieily founded.' The heads of the American Indians approach 
the Mongol type ; the skin is of a deep red copper colour; tlicir form 
symmetrical ; they are tall, of active and daring habits, combined 
with gr('at vigilance and observation. Tlic Scioux is the third great 
division of the North American Indians, and comprises the tribes of 
the interior, between tlie ^lississippi and tlie Rocky Alountains. 

Ptulura is the name given to an imperfectly known division of 
the Indians, ^^ho occu])y the central part of the American table-land, 
from the raciffc to the Gulf of ^lexico. 

I’lic peculiarities of the Mtxicaus, distinguishing them from the 
Indians of the north, may be Accounted for by the remarkable nature 
of the country they inliabit, in tlic contiguity of the two oceans, the 
range of temperature arising from the differences of altitude, the 
consequent variety of its products, tlic absence of the condition of a 
limit ?r state, and the abundance of minerals. 
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The language of the Indiana of the Moslito eonat ia peculiar, and 
they have a considerable intermixture of negro blood. 

In South America, the Quichua tribe of Indiana extends diseon- 
tinuously on the western side of the continent from the equator tc 
28° S. latitude, and beyond those the stock of the ChUiana or 
Patagonians occupy the southern angle of the continent. The great 
stature of the Patagonians has been repeatedly noticed by tmvelloia, 
but the natives of Tienra del Fuego are rather undersr/ed, am an- 
ill-fed fish eaters, like the Eskimo. 

The Carihs, the great family of Guiana, extending from ’be 
mouth of the Amazon round the north of the continent, wore oi of 
tlie first tribes known to Europeans ; their language i.s tlie singh* <»ne 
of this large area. 

The MiVjttutw contmninous with the Caribs, occupy the midiiie 
jart L»f the banks of the Orinoco, the Amazon, ami Kio Negro. 

Jimz^Hans. orduaraiii, the s»HM»nd gnat stock of the eastern 

side of South Aimrica, have the whole area from the Amazon to the 
l.a Plata. I'he Indians occupy the up])or part of the water- 

shed of the Amazon between Pra/.ilaml the Amies; and tiie Chupiitos^ 
the opposite water-shed of the La l*lata. El Gran Chaco, in the 
Argonlino Uepublic, is scantily peopled by nomadic tribes. 

The African type is oxhibit<*d in its most remaikable form in the 
iif'groes of Wehteni .Africa, betw'cen tlie Senegal and 

Afncaat. Niger Pvivers; but Ncgiolandextemls from thisc^ast- 
w’ards as far as the White Nile, and .southwards, in 
tlie centre of the continent, to include tlie llalomla negroes of 
Livingstone, at the head-waters of the Zambezi. The chief divisions 
of the negroes are : — in tlie region of the Lower Senegal, the Jalofsy 
tall, well made men, with the nose less depressed, and the lips less 
prominent, tlian the more typical tribes : tlie MmuiinfjocSy extending 
from near Cape Verd Island to near the Lower Niger, tall and 
black-skinned ; the ligliter coloured Fellataks^ or Eiilahs, occupying 
<li.scontinuou.s areas from the west coast across the Slates of Soudan, 
ruling its most powerful kingdoms, and still encroaching. Tlicy 
differ in appearance considerably from the typical negro, so mucli 
that those of the Gambia arc called red Fulahs. Their religion is 
Mohammedan, and their origin is a matter of doubt, 'i lic Penkas, 
on the Nile, the most easterly negroes of Central Africa, are a tall 
race of a generally dark brown colour, with thick lips, and more 
protniuent nose than the tyjiical negro. The Xiam-niam tribe of 
the west of the lake region of the Upper Nile, the fabled half men 
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half dogA, are described by the Marquis Antinorii^ as men of powerful, 
regular and beautiful, form, with a stately carriage, bronco coloured 
skin, and long sleek hair and beard, whose characteristioi approach 
the Galla, and probably identify them with the Fellatah, the distin* 
guishcd and dominating race found on the other side of the continent. 

In South Africa, the Kaffirs^ a modified negro race, tall, black 
or dark -brown, with projecting chock bones, and tapering forehead 
and chin, occupy the eastern part of the continent, and the Hotten- 
tots the western side. The dividing line between these races extends 
from the south-east corner of Africa, across the Kalahari Desert, 

The Bechmnwi are an inner division of the Kaffirs, Lilst the 
Kaffirs proper are next the east coast. 

'I'he JliilfmtoLs are of low stature, with slight limbs, brown or yellow 
colour, with proiniiient cheek-bones, depressed nose, and tufted hair. 

The (iullaa of Kastern Africa, on the south-east of Abyssinia, 
are nu)dified negroes, of a colour varying from deep black to 
brow'nish yellow', tall, with nose straight or arched, and the brow 
vaulted, approaching the Arab confonnatioii. The race is eminently 
<*ncroaching. 

In the valley of the Nile, the Nubians are the transition stage 
between the negro and the Egyptian, In physical appearance they 
are slender, middle-sized, and of a dark brown colour, wdth frizzled 
but not w'oolly hair, and a pointed nose. 

The Cojt(s of the delta of the Nile, are the ancient Egyptians, 
since the present dominant race in Egypt is Arab, tall, with a colour 
from yellow to dark brown, projecting cheek-bones, thick lips, and 
«lcpressed nose. 

Arabs of the peninsula liave a brown complexion, oval face, ami 
vaulted forehead ; straight or aquiline nose, thin lips, and w avy or 
curled hair. In those of Africa the colour is sometimes nearly black. 

The table-land of Abyssinia, or Ethiopia, is encroached upon by 
the Gallas in the south, and by the negroes on the west. The 
aboriginal Abyssinian Christians are considered to have immigrated 
from Asia by the Isthmus of Suez, siuce their characteristics are 
allied to those of the Syrians. 

West of the Nile, the inhabitants of Northern Africa are some- 
times a modification of the negro, sometimes of the Arab ; along the 
north side of the continent the Africans have the general name of Ba-- 
Ifcrs, The language of the Moors, the furthest west, is a mixed dialect 
of Arabic, and the men are of middle size, wdth a colour varying from 
* In Fetermaun's Mittheilungen xi. 186S. 
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yellow to black. Tuanks, a light brown, or rod race, occupy the 
central part of Xorth Africa. Contcrminously with the negro states 
of the centre, and east of these are the 'Jthu, whose language, as 
examined by Dr llurth, afterwards confirmed by Kohlf,^ unite them 
with the negroes of Central Soudan, though their light brown 
colour would connect tliem with the llorbcrs. 

Indo-Europeans are divided by l^thaminto the Cdtu\ or AV'estern 
division, occupying the present areas of Ilrittany, 
Indo-Europeans. Wales, the Highlands of Scotland, the Isle of Man, 
and Ireland (whose lino of population was, from the 
nearest parts of the French coast to England, from England to 
Scotland, and theiieo to Ireland), distinguished I y a light compleximi, 
a lengthened head from front to back, prominent cheek-l»on(‘s, at <1 
sandy or red hair; and the in Europe and I'eisia, 

the former country including the of C’entral and Western 

Europe, whose (uiginal area was We.storn (lormany. characterisetl 
by blue eyes, tiaxeii hair, ami a rinldy complexitm ; the Sanmitidns 
of Eastern Europe, with heatls extending in breadth rather than in 
length, and merging into the Mongolian ; aiul the Mailicrnmean 
Indo-(jermans, with long heads in the direction from front to back, 
dark hair, eyes, and complexion, and a slender frame. "I'he /Vrs/Vm, 
or Iranian Indo-Germans, occupy Knrilistan, PiTsia, llelouchistan, 
and Afghanistan, and are of varied complexion, fair in the mountain 
regions, and dark in the deserts, with rt gular and prominent features. 

More recently^ the opinion has been advanced that there are 
only two great di\ision.s of maiikiud e»|ual in value, and marked by 
characteristics of equal importance; these may be called the blacks 
and the the extremes being the negro and the Euroj»ean, 

since the Mongolian and European seem to merge into one another. 
The inhabitants of Northern Africca are more closely united to the 
white race, and the black coloured division of the ‘ Oceanic Mongo- 
lians ’ before noticed, have close physical alFmities with the negroes 
of Southern Africa, so that the black race occupies the greater j>art 
of the land in the Southern IfeiJiispherc ; ami it is conjectured that 
the white race arc derived from the black, since the older land is in 
the Southern I Icini sphere ; tliis theory agrees witli the order of 
progress, a more elevated species springing from and supplanting 
an older and less gifted race. 

* Journey across Africa, in Petermann's Mitthciltingon x. ]8f)7. 

’ The Geographical Distribution of Mammals.* By Andrew Murray. 
London 18G8« 
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(2.)— DISTRIBUTION OF POPULAHON OVER THE GLOBE. 

An examination of the distribution of the human race accord- 
ing to iiumhcrs, follows not inappropriately that of the distribu- 
tion according to variety of race. This distribution is naturally 
limited to the hahitidile parts of the globe, and we have seen, in 
the Notes on the llcrnisjdiercs, Maps 3 and 4, that a great propor- 
tion of the earth’s surface is eitlier desert or covered with forest; 
and again, that a considerable part of it is at a high elevation above 

The Cironmitancef Unproductive parts of the earth, the 

which detenaine icy arctic zoiic and the torrid zone, ai'e avoided, 
forests are a barrier to the extension of popu- 
lation, sincti the ground must bo cleared before it 
< an be cultivated, and the mountain regions, from the diffi- 
culty of access to them, are seldom thickly peopled. It is in 
tli(* more open ami fertile plains or undulating land, and in tlie 
valleys luixt the greater rivers, near the sea coasts or in tlie 
larger islands, that population settles and extends ; for in these 
tlie labours of agriculture are lightened, the means of subsistence 
are readily }>rocured, and intercourse is easy either by land or 
water. To give an accurate view of the density of population 
on the earth, the numhei's of inhabitants in small areas of equal 
(‘xtent sliould he obtained ; but since the method of enumera- 
tion hitherto adopted has been that of a census of each political 
.stiite or division, whatever its extent or the irregularity of its 
boundaih'S, we are obliged to rest satisfied with these, which at 
best give only a general idea of the distribution of peoples ; for 
a large area may bo ilenscly inhabited in one part and deserted 
in another. Tlio following tables show the present area and 
population of each state throughout the w^orld, arranged in the 
order of the demsity of their population, or the average number 
to a scpiare mile, under the great divisions of the globe, la 
a general view of these tables, in connection until the previous 
subject, we observe that in Europe the Indo-European race has 
by lar the greatest general density of population over its main 
area on the globe, having an average of 75 to an English square 
mile. Next follows the African race, as far as yet known or 
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estimated, with an average of 10 to a aqimro mile ; aud Ltslly, 
tlie Mongolians, in their widest distribution over Asia and 
America, with an average of only 14 to a squaro mile. This 
last variety of man, however, presents the greatest coiitraaU in 
distribution, being a dense population in its central area of 
Eastern Asia, and decreasing in numbers in its extension to Urn 
scattered population of Austrahisia, which lias on an average 
only 1 to a si[uaro mile. 

In Europe it is observed that the most dense |x>pu1atioa of any 
state in the world occurs in the lowland of the west 
Europe. coast ill Belgium, being there upwanls of 4(K) to a 
square mile, but this density is ])C‘rha]iS i»xeeedeil in 
an e4j[ual area of some parts of China, d'he British Isles, takt'u as a 
\\holo, come third on the list in the density of th<‘ir population; but 
if Englaiul be considorod alone, it would rise to the second jH».Mlitkii 
ill Europe, and Scotland wouhl fall to an average place in the table. 
The lowest in tlie p(>pulation seah* in Europe i.s lei*lanil, with only 
2 to a square mile, and the density of population in Europe de- 
crease.s generally to east and northwanl. 

Ill Asia, the greatest deiusity <»f population is in (Tiina. which 
va.st area, of more than oin‘-and-adialf million of 
Asia. square luilcs, h.os an average of nearly oliO to every 
square mile : thi.s density must obviously be variable, 
less in the more moiintainoua region.s of the west or interior of 
China, ami greater in tlio jilains next the coast, so that the most 
extcmiedly dense jiopulatiun in the world is to be looked for hen*. 
Japan follows closely, and next to it is India, but with a reduction 
to half the density. Contrary to Europe, the population in Asia 
becomes more scattered to north and w'cstward. 

In Australia and l*o]ynesia, the smaller islands of the Pacific are 
observed to have a much greater density of populn- 
Oceania. tion than the larger. Tlie least peopleil habitable 
area of the globe is Australia, whose population is 
almost confined to the 8outh-ca.st comer, and the vast area of North 
Australia, has only an average of one man to every 40 square miles. 
The most populous of the states of North America is Mussa* 
chussets, which is comparable, in this respect, with 
Amerioft. Switzerland or Austria. The highest densities are 
in the Eastern United States, in Canada, and in 
Mexico, whilst the population decreases rapidly to north and west- 
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ward towards the arctic rc^pons, so that in British North America 
there is only an average of one man to every square mile ; and in 
(Jreenlaiid, perhaps 70 square miles to each inhabitant. Chile has 
the greatest population of South America, but the density is so 
small as to be comparable to that of Tibet or Afghanistan. Next it 
comes Paraguay in the east side, and then the United States of 
( Columbia in the north. Guiana is very thinly inhabited, the popu- 
lation being almost confined to the coasts ; and in Patagonia, the 
southern extremity of the continent, there arc 12 square miles to 
eatdi inhabitant. 

Ill Africa, the Mohammedan states of C(‘utral Soudan would 
appear, from tlieir estimated population, to have the 
Africa. greatest density, somewhat less than the average of 
Htirope. Cape Colony is very thinly peopled, and 
may be compare<l in this respect with 'rasmaiiia or New Zealand. 
'I he most scattered population in Africa occurs in the Sahara, or in 
the roitugucse territory of the cast coast. 

DKXSrUY OF POPULATION. 

(TUo areas and iK*pulutions giren in Jalirbuch Luve been uFed as a basis 

for ibo-'C tabk‘s). 


T.-~F.UBOrEAN STATPIS. 

Ut'Iirttini, 

N^'tliorl'indH and T.uxonibouri?, . 

( jrt>at linlairi Slid Induud,* . 

Italy and Tayial Sint«'s, 

Smith (bTinan Stai<»fi 

N*«)rth (rcnnan Confodoritlon. . 

KniiiPo, 

Sivitz/trland, 

Austria, 

l>cnm.irk, 

Portugal and Islands 

Turkey (Hounmnia. Sorvia and Mon->^ 
Unii'gro, excluding Cyprus), .f 

S]tain, 

(Iroece, Cyolados aiul I«jnian Islands, 
Kussia in EuroiKS and Poland, . 

Sweden, 

Norway, 

Finland, 

b'eliind and Faeroo Iblands, 

Aiulirra \ . 

llelgolaud, Gibraltar, and Malta. ) 

EUROPE, . 


Aren in so. 
-ViV#. 

Population, 

So ttt n 
sq. m. 

11,571 

4.9S4.4'il 

4 58 

15.070 

tlSMi:) 3.75'».259 

•275 

; 122.511 

5«i.o7S.'4.'>1 

245 

114.‘;s) 

(l''0i,25A',0 970 

219 

44.5s3 

(l^G4) S..524.4G0 

191 

1 »>'0. 

(I'‘04)29 5'52.S.}4 

1"? 

209.457 

. I '50.1)57.472,752 

17*» 

15.710 

(iSOo) 2,510.4.‘>i) 

JO) 

210..507 

35.292, 5-J7 

151 

14.753 

(1S0.5) 1,717,802 

118 

37,972 

(1803) 4,;M9.900 

111 

202,S69 

18.487, OW 

91 

195.593 

(180-1) 10.502.025 

8-3 

19.5.S0 

(l>07) 1548,.V,»2 

70 

2,050.314 

(1804) 07,200.431 

32 

170.«:JS 

(18(54) 4.070.(>6l 

24 

123,311 

(IS(W) 1,701.478 

14 

145,310 

(1800) 1,814.008 

12 

40,208 

(1860) 75.9()9 

18 

149 

1*2.000 

f 

143 

163.683 

3,93.1,073 

291,340,009 1 

1 " 


t Engla.id, area (5S,J120 sq. m.: pop. (ISdiI) 21,210,020: pop. to aq.m. 304. Scotland, 
nrt^a 31.32 1 sri in. ; pop. (1SG6) 8,15'>,413 ; pop. to sq. m. 100. Ireland, area 32,518 sq. lu.; 
pop. (1800) 5,571,071; pop. to .sq. m. 171. 
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M\r M. 


It— A S I A. 

Ohtna proper, 

Japan, Kurile and I^toiids, 

India, British and Native Siatea, . 

Corea, 

Cej'lon, 

East India Islande.i 

Further Imlia, (Uunna, Siam, Annam,*^ 
Coohio, Chlna^and Malay IVniitHula). » 
Turkey in Asia (Asia Minor, and Cyprus ) 
Anneuln, Kurtlistan, Syria, and • 

Arabistan), ) 

Tilvt 

Afifhani^tan. and Herat, .... 
Itoksvhistati, . . ... 

'IHirkesiau ^Khiva, IS.'khai'si. Kokand, oto.) 

IVrsja, 

Maiu’liuria, 

Anibi.-i 

Mo!i>:.-i*a, 

ThianShan. (N.an'luatid IVduV Ka^.lcni' 
Turkf*>tnn. Hi and 1 >ztitu’aria. A 
^u^siu in A'.irt, vSiU*rin and part-* ef) 
Perm. t*reiibur>;, an«l Cau.'aMi-',* ) 

Sv'fi, 

Ai-ai Sea, ... . . . 


.ifeti in 

l.AdO.lHH) 

l/i‘1,000 

i.wa.-j-Te 

H7.SW) 

*:4.70iV 

7W,(KH) 


ftjii.ooo 

•iAs.'kK) 

ir*4;,ik)o 

4‘e.*.;!.so 

l.nifi.OlO 

l.oOl.OOO 


j i*opu’. ‘um. 

}ri,.v •!>.()» HI? 

V.llOu iMK)? 

*2.t»7!* Hsl 
‘27,llj^.OUU 

21,<j00,n00 

10.463,000 * 

II 0>0.000t 
4.<>o<t,oooy 
‘2.i«0*VH|0y 
7,M:n.n00 

4 .iiOi».iK:i 0? 
fi.OUU.CHIU ? 


• iMtt) 0.i4S.UI7 


> JtN'i, .IT’-' ; *.] !n : ).p 1 1. 47.5 , j*'-p !.* mj. iti ’.'sI *^um’4!r«». 

an*-. K-’*'*'* '•'i. in.; I'. p. jr, w\*hhi. i, |,,, ar«'a •.•‘•y,' k) m , 

M; {o; to w.j n> 4. 

t '. 4 n''a'.U' :ii l'.nr> ]i • .' 5 J .1 area , j,,|, 4 917 ; t.. rn.VI 

S Ntki, m. ; pop. 4,»>-’.’*.i;’.*y, p..p, m. i*'S. 


III.-A F K I <• A. 

M- h.vmni' Ian States iif <% Mii-tl S tid in. 
Western Soudan, fr«'m ’he Sen • .ml 1*1 \ 
the Lower N'iirer mill I'ppert ruin'm. f 
(Sone/.amhia. Liberia, l«ili.>me, nmi j- 
th*i HrilJ-h. Duteh, and JN/rlu;aje*>e 

p'>‘'5<ca'iloni, I 

Idands )Q the. Atlauiie O.-ean, ft'api'i 
Verd Ih. Aseeniion, St Helena, efe.. 
Portuvue.'.e, Territoin’ on the we.-te.mMt. 1 
lieiu'iiela, Jlijsi-amedeh), >' 

]*>|uator>al 

Tunis 

Miida^rapcar, 

Abyssinia 

P3a.stem Afrieii << hdlaH. Soipauli). . 
Iwlanda in ihn Inil.aa Ocean (except » 
Madutjaj'e.ar;, .... »* 

Baseutu l.mul, 

Algeria, 

Maroreo 

Egypt (Nubia, Kordofan;, 

Natal, 

S<iuth Africa, except Rcttlcd parts 
Ca]>e Colony and Brithih Kallraria, 
Transvaal llepuhlic, .... 
Tripoli, with Barca and Fczzan, . 

5kihara, 

Orange River, Repulilic, .... 
Portuguese Territ<>ry, east coast, , 

Lakes of Africa and DcsertB of the South, 

AFRICA, 


. 4 fv/» in < 7 . 

J/i 

/*« pn^iifion. 

Xo. fi> n 

f’{. Ill, 

tiH.UtXl 


fd 

8 IH,.V 0 

'Oil. 1.00 

40 

2, 720 

1 i-^oos 

42 

.TrL.'.iH) 

0 . 0 .", 7 . 300 ? 

29 

l.VJMKrfi 

•M,OO 0 . 000 ? 

2 S 

4.\710 

!r,o,ooo 

20 

•2 

4 4 .VI. 0 O 0 

I'» 

1 . 'is. 400 

000.4 H) 0 ? 

10 

l, 4 a«. 2 l ;0 

24 ;, 700 ,(KK)? 

18 

! 0 ,C 7 G 

0 t >(»,:»00 

17 

i 7 .r,(»o 

100 , 000 ? 

13 

2 .VS,fM )0 

( 1807 ) 2 .!> 2 I. 2 I 0 

12 

2 (}M.fl 00 

:(,o . 0,000 i 

12 

C.'iO.OHO 

7 , 105 . 001 ) 1 

11 

19 ,S(K> 

(i 8 #i 5 ) l.VS, 0 »l j 

8 

HOO.iHiO 

5 , 040 . 000 ? 

0 

196 ,‘J 40 

( 1 S 05 ) 577 . 7.14 

3 

I 0 {»,.';rb '5 

HS 6 S) 2 SO. 0 f )0 

2-.5 

i) 4 1,400 

7 . 50 , 04)0 

2 

‘ 2 , 4 .'J 0 ,.VJ 0 

4 , 000 . 000 ? 

16 

4 H.(K )0 

. 50 , 4 ) 4 ) 0 ? 

L 

3 S 2,700 

780,000 

300 , 000 ? 

0-8 

11 , 350,801 

100 , 814,404 

16-5 
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I\ , X* 'U ni AMEIllCA (including f'entral America aikl the Wc«t ladia ZttlandK). 






Area in aq, 
MUea. 

Pcpu/alion. 

A'o. (ft a 
aq. m. 

District tit Columbia, with Washington City, 

10 

75.080 

7508 

Iv'rniudaii, . 




24 

(1863) 11.451 

477 

MfUiMarhuHseita, . • 




7,800 

1,231,066 

157 

Itbodo Island, . . 




1.306 

174,620 

134 

t’onnfsctirut, , 




4 75') 

460,147 

98 

New York, . 





3,884,520 

82 

New Jerwy, . 



. 

H.PyJO 

672.t<3.5 

81 

iVonsylvania, . . 




46,000 

2,‘J06.115 

63 

Maryland, 




11,1 >4 

6.S7,049 

62 

DIno, .... 




39 oa 

2,339,502 

69 

Didnware, 




2.l*-»0 

112,216 

63 

Went India Ii'latvis. 



i 

OH.K-iu 

3,992 61.5 

4-2 

Prinro Ktlwsnl 




2.17.1 

(180.3) 84.3S6 

40 

Indiana 




S:i *» 9 

1.350.812 

4» 

N*‘W li'inipshire, . 




9,->ao 

320,073 

3.5 

Virt?in>a, 




3'<.:;V2 

1 201.397 

33 

Wmiont, . 




lojli 

.31.5.098 

81 

llliikiiis, .... 




65.410 

1.711.951 

30 

Kenfiicky. . . 




,*:7.6»o 

1.1.5.5.084 

30 

To nn»*«* 



^ 

4*1 

1.1»»9 982 

24 

South * ar'ii’ a. 





7»'.{.708 

21 

NortlH '(iroliti ), . * 




6o,7u| 

994.121 

19 

Al'ihuitm, 




6i».7*i2 

90i,*2Ul 

19 

M.iiiu* 



. 

35 I'fK) 

62^.•27y 

19 

(ieor»;ta. 




,5\o00 

1,057,663 

18 

Missuuri, 




65.350 

1.182.012 

IS 

Novii Scotia. . , . 



. 

I".*’.?! 

(1801) 330 . 8.57 

18 

Mipsi-mpl, . , , 




47.15C 

792,206 

17 

T.oiit>,iHn;L. . . . 




41 nio 

708,rH»2 

17 

Writ Vir^lliilo, . . 




23.(m>0 

39.3.2:H 

17 

W ti'Coiivin. . , • 




.Vt 924 

778 714 

14 

• ’•■ntral AiU'-rica. , . 




V»l '••40 

2 0'.»i»,r,.)5 

14 

rpjK'r* iiiuida. 




121. *21.0 

1-'. .1.0.‘.5.tv>2 

1.'.6 

Miclii^’ttn, . . . 




56.451 

7.'i6..890 

13 

Inwa. .... 




5 . 5.045 

674.948 

12 

Mexico 




773.150 

(1S6C) S.2.59.<«S0 

10-7 

ArkunstiK, 




.''.2. IDS 

601.130 

9*6 

New Itrunswick, . 




27.ii.J7 

(IsOn 25*2,047 

9 

I.ower t'aniula. 




210.040 

(1S0.5> 1,*22i!.84ij 

5-8 

Ni'wfouiiiiiutid with St Pierre Minn* 

*lon, 

40.280 

(ISttl) 1*26 174 

3 

rioridiL. 




59.21)8 

140,425 

*2-4 

Minnesota, 




S:}.5.31 

191.7.55 

2*3 

Texas, .... 




274,!556 

6(H.21.5 

2*2 

I'nlifiirnia, 




1SS.9SI 

393,.5;;4 

•2 

Kansu R 




SI 318 

116.395 

1*4 

Itritii-h North Aineriea, 




3,5:{2.4S5 

3.963.777 

M 

Or«*^'oti, .... 




9.5.271 

69.465 

0.62 

Nevtula, .... 




81,539 

47,650 

0A8 

U. S. T»*rritorios, (Arizona 

ct 

M . 


1,148,429 

46.5.901 

0*40 

British Columbia, atul Vancouver Island, 

213.000 

(IS63) 77.000 

0-35 

Alaska. .... 

, 



.514,700 

64.000 

0*10 

Ltthriwlor atid Iludsou's Bay, 


, 

2,900.000? 

‘200,0001 

> 0*07 

(Inv'nland, * 

, 



760.000 

10.000 

0S)1 

Lakes, .... 

• 



160,000 







9,050,414 

53,475,880 

5*0 


* The popnlatlont* of the United States are for ISfiO; the total population of the 
United States in 1866 was 34,605,88:2, giving a density of 11*3. • 
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Map 31 . 



VL— AUSTRALIA AND POLYNESIA (Areas from Behm by Debes). 



Aren in sq. 
Miles. 

Populalion. 

Jfo. to a 
sq. rn. 

Polynesia, except following Islands and) 
Divisiuns, > 

72,990 

1,492,000 

20-5 

Victoria, 

88,450 

(1865) 628.539 

71 

Tasmania 

2(5,215 

(1867) 97,368 

3-7 

New Guinea, 

274,520 

1,000,000? 

36 

Now Zealand, ...... 

10(5,259 

(1866) 213,682 

2-3 

New South Wales, ..... 

308,600 

(lS6(i) 433.114 

13 

South Australia, 

880,605 

(18(56) 175,000 

0-16 

Queensland, 

668,260 

(1866) 111,170 

016 

West Australia, 

975,825 

[ (1805) 20,260 

0-04 

Northern Territory, .... 

623,530 

12,000? 

002 

Mainland of Australia, .... 

1 2,495,230 

1,380,083 

0-5 


3,425,214 

4,213,133 

1-2 


VII.— QUARTERS OF THE GLOBE. 



Area in sq. 
Miles. 

Population. 

No. to a 
sq. m. 

Europe, 

Asia, and East India IslandH, . 

Africa, 

North and Central America, and West) 
Ladies, ..... > 

South America, 

Australia and Polynesia, 

3,933,073 

17,345,808 

11,556,861 

9,050,444 

204,346,069 

803,320,886 

190,814,464 

53,476,889 

75 

46 

lG-5 

6-9 

6,957,370 

3,425,214 

28,072,690 

4,213,133 

4*03 

1*2 

THE. HABITABLE GLOBE, . . 

• _____ 

52,268,770 

1,374,243,031 

26-2 



ANALYTICAL INDEX 


Page 

ABBA JABED MOUNTAIN, the highest 

in Abyssinia r>B 

Aberdeen, Scotland, the winds of . . 1(54 

Abnormal a.rrangement of the isotherma 
in the northern hemisphere . . 171 

Abyssinia, the plateau of, is an extension 
of tho Great South African Plateau . 57 

the plateau of, its character and 

form 58 

the abraded soil of, goes to fertilize 

Egypt 63 

tho plateau of, is a part of the At- 
lantic drairiage. area . . . 128 

tho Christians of ... . 213 

Aconcagua, tho volcanic peak of, its height 5‘2 

volcano 160 

Aconquija, peak of, its elevation . . 52 

Active volcanoes, the probable number of 190 
Adina, the plain of .... 84 

Admiral Smyth’s work on the Mediter- 
ranean, quoted . . . .132 

Adriatic Current, the . . . .133 

the depth of the . . . .131 

Aegean Soa, the depth of the . . . 133 

Africa and Asia, antipodal to Pacific 

Ocean 19 

Africa, Central in the tropical forest zone 24 

the natural zones of its surface . 56 

its physical features . . .56 

t.ho groat southern platoau of . 57 

tho great northern lower laud of . 62 

the hytlrography of ... 65 

the area of land in, which drains 

to the Atlantic .... 127 

tho winds of some places in . . 165 

tho difference of range of tempera- 
ture on tho coasts of ... 183 

tho density of population in . . 217 

tho comparative density of popula- 
tion in each state of ... 218 

African race, tho second in density of 

population 216 

African Plateau, tho character of its surface 58 
Africans, the divisions of tho . .212 

Agra, Central India, the winds of . .165 

Aguo, volcano, its elevation . . .49 

tho volcano of . . . .191 

Agulhaz Current, tho warm, its pulsation 1(>7 
Ahun, Central Franco, tho winds of . 104 
Air or Asbon, the mountainous table-land 

of 62 

Air, tho, lu greatly dependent on the re- 
flected heat from the earth for its tem- 
poiyturo . . ... .168 



Page 

Air, tho temperature of the, decreases 

by ascension 170 

Ajan, on the. Sea of Okhotsk, the winds of 1G > 
Akaba, Gulf of, an arm of the Bed Sea 85, 88 

Akka, the plain of 91 

‘ Aksai Chin,’ or White Desert, one of the 


deserts of Asia 39 

Alaska territory, the winds of Sitka, in . 166 
tho great annual range of tem- 
perature in the interior of . . .179 

Albert Nj^auza. its extent and elevation . 61 
Aleutian Islands, part of tho i.sland chain 

in cast of Asia .‘)1 

tho currents bring ico as far as tho 115 

the volcanoes of . . . .191 

Algeria, a part of the plateau of Barbary . 63 

the winds of Oran, in . . . 165 

Algerian Sahara, the count ry of date palms 64 

Algiers, the annual range of temperature 

of the coast of 177 

Algonkins, tho typical Indians of North 

America 211 

Aliaska peninsula, the continuation of the 

line of height 44 

the volcanoes of ... . 192 

Alleghany Mountains, the, of eastoiii 

North America 4.8 

Alluvium, the districts of, in England . 99 

Alma Dugh, or Amanus Mounbiins 84 and 85 
Alps of Australia 70 


Alps of Switzerland, the, small range of 
toniporature at the suniunts of, com- 
pai'od with that of tho plains beneath 185 
Alps Mountains, part of the highland of 

Europe 29 

Alps, tho, have more than twenty simimits 
over 10.000 foots height ... 31 
Altai ATountains of Asia, the height of tho 
summits of the . . . .33 

Amanu.s, or Alma Dagh, Mountains . 84 
Amazon river, its navigability . , .55 

Amazon river, tho greatest of tho world . 128 

tho delta of the, in a subsiding area 19.1 

America, the western heights of, a part 
of tho volcanic girdle of tho Pacific . 44 
North and South, their physical 

features 44 

tho groat central vafioy of . .46 

North, the eastern region of . .47 

Central, its physical features . . 49 

the monsoon winds of . . . 156 

the density of population In . . 216 

North, the comparative density of 

population in each State of . . 219 
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P »<;«* I P<ta« 

AmoricAn coast, ourn'iit . . il-'* j AmWau Sea, the monsoon oiirnMifH 4»f the J'»!» 

the eohi ourmit 4 «f tlu' . .Ill Aral's of the peninsula and of Afru-i , lild 

ArntTioan Moni-'i'luins . . . . *.*11 I Ami. Sea of, its extent and luivh'aMun . 4*' 

— Itnliiin, tl’,oi’oimeei;ou of tin*, wall Ar.imi MontUJiin, »M‘t\v«*rn the nlatcaux of 

the K>kiisiij '-Ml Asia Min»‘r and IVrsIti. its liciKht . '\1 

w»*lr, the area of the . . . ’.'iM Arctu* and Atlantii‘(V<*nnsar«*MUToiiiuinl 

Amu and St luria rivers, thy ferlil-* j hy the frn*til lowlatid ot tin* wi'jid . '-I 

ei>iir-?t*s oi the ;»ii 1 Ari'fin AinerrA, Its rhunii'ttT . . • 47 

Amu Inina river, its hi^h s . .41. Aretio tvum, th" eiinvi.ts of the . . I' '» 

Amur nver, Us valley I'rv.ikH the Itm* <-f I — tin* dmituiye to tin* .... 1-M 

lu'.^ht in Asia lu . Aietu* S4»a, ro^rioii, the i lriuilation of tin* 

part of tho o'lsrern driiiui,;eof Asia tJ waters in tin* ll’* 

ilio currents ■ iT tl.n v\ ‘uth of the . Il » i <lruiii<ij.'e, the Knn-pi'an part of. is 

Anehovy iMutv, the, in ihe Mcdiur* ih.* |^lo^t u-i‘lul 1 H 

niie-.m ’ 1 u; : - . . -.xsti'iu. ilu* urea of the Kuropctin 

A’leiorit lake-hods of South A'rii-.i . . part of ihc I '-i 

Audani.in l>Ui; 1^, Ihe tro; i al i. it'-i'. • 7 t'lo winds nf Mi J\illo 1‘Und, in tin- Ion 

lilt* I-* - r* ^iion-. ilii* nimiial pfo. loci., ot till'. 

Andes M •iiJir.i'.n*- of S uch Am ■ ,v a ulipn-di th. wants l•Ml{an . . I'V, 

d 'uh'i. .hi'*i . , . ' \“.l ri Ihi i‘ii a s.\a!Up> iio* f the .1. 

Andis lU s.* /,h Amo i. i, t'..^ r p'.a^o *n , il ir \ vllov 

the A*’ inti.' ,1 'ii* . . . IJs Ao . 1 ,.! the Ml .litiTn»U( :in . . 1-7 

Atu’tra m n m t--- L.ih-* Aieitfa!l*'t th.- M vP . f th-* w t r.d, th- 

Jiu.kt.. iu\.>;a:' :: well i'. \ i \ mpar.fs\' '.’17 

S.J<r.a . . . l-i • Ar« c . f t.h.‘ ii'. 1 t thi- Atl*Mit 

Amc'-' 4. a fort:! * aij-i 1 r ji I. \ J. *.1 ... .1-7 

Affa • A*- I - ->1 tl K \M s\ sit jj(^ , { tj . j'..: h 

AUi'n I’.s anil pl-i. til-, , I it-.'-d .h-,- 1 1 s tahit* * f ’ Ill 

tr.l a*,o!i I.’. '"me w( iht . • ; . . IV . .\i. ^ at.. I n-ini.ti ..{ th- ilu. f i, 4 h*s,.i 

Amr.: il-, VI mo i '.h'*, ares'! rva’e t * Kito .1 • 

V» ft'.d viu- U'.. ur« ot m.tn ’ , .1'*. Ar* ,i ot l imi wh h Im- 1 indnT.t!j..'d' 1 1. It lu 

AnnaV's Uydro^TJii.'.Uiu* s. tl'.i ti d . . Ih', A’.ea oi the Ai.aitiie • *i e.vtt, notili oi the 

Annual ra’i-'n oi v-m',>-nvt me , ,\;\ i-iiuwp.r 1-7 

Aniakh'.m Am.ia hi.i.Mie p'.amtd.luSyru Area und hunts ot the Athinfie Oi enn . l j,» 
Anvared'' ire harrier . . . And. <’up.>, the S.V. point of the Au-tisi 

polar curr- nl . . . . lt»i \ Vian desert 71 

drlU eurri*nt lUJ 1 Arnoii, river ii\ Syria 

rejj'iou.thevHhlo part of the ocean | Arrow-ro«(t. the eultiviilion of . . .!!>:> 

circulation in the , , . . !1H Ashenor Air,thonioumaiiiou8tiihlo-lsind4)f (‘i‘i 

Antclopea, the urea ot the .... Assceusion Island, one of tlin KuinmitH of 

Anthroptdd apes 207 a BU])))o^ed rul*?u in the S. Atlanlic . 12fi 

Anli-hebaiion, the rancre of . . . H5 the trade wind of . . . . l«J-> 

Antilles, the f-nuillor West Indiiiu Jsitinds 4.S Asia and Kiiro])f, one 4-ontinent . . 2.S 

Aulioebiii, iJie plain of, in Syria . . .Si> the nuniher of ialanda which sur- 

Anlipodal land 18 round 28 

Antipodes Island 18 their ])hysieal features 

Antipodiiliiy of volcanie action, the . . 1‘J2 tlie distnhutiun of the mass of tlio 

Antrim Mountains, in the northern group continent 20 

of Ireland 79 liie gieat jilain of . . . . J5l 

Anti-trade wind, its effeet on the cliinato nature of the surl’aeo of . . .114 

of the easteiTi shores of iho Atlantic . 1‘29 Asia, tlio ‘Tundra’ shore of . . . 22 

- their effeet on the temperature of the broken natui’o of its coasts . 28 

the sea next tlie Kuroxjcan coasts . ITil the great table-land of . . . J50 

-a sample of a 1(»7 the zones of, nature of its surface . JJO 

Antiico volcano, in the (Miilian Andes the stepjios or bare plains of, llieir 

Apennines Mountains, llic height of their limits 87 

summits r>2 the forest region of, ... 87 

the, in relation to the Mediterranean lo2 its hydrography . . . .42 

Apes, the anthropoid 207 tho mons<jon winds of . . . Iflfi 

Aqueous roek.s 97 —tlio winds of !(».> 

of the British Isles, a table of, by , « — the density of population in . . 2Hi 

Gcikie 100 \ M the comparative density of popula- 

Arabah, Wadi El, a part of the central r tion in each State of . . . .218 

valley of Syria 8^ Asia Minor, general height of the plateau 

Arabia, tho plateau of, is a desert . . of . ^ *"2 

Arabia Putrsca, tho desert of , . . 92 the platctfu of, nature of its surface 517 
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A iia Min<ir. iho plai^uu of» in Uh n'latiuii Ax's of the Gulf Stream, the line of wjirmfskt 

to Jln* Medilorniiiriin .... 1^11 wat^^r , 103 

A'.uuif hihlr-luTnl, (l«>s<TlH of tho . . Aztjros Islands, within the l>Mid of the 

Ahiuli.* wolf, ih«‘ 20* GulfSireuiu 102 

•AssIumm"’ or ‘Shiiiiu*,’ iho Marocran 
ii.'inii* ol thu Afiiruii stn am ol hot 

"lO'l l-l? 15AALBKK, iho ruins of, in Cade Syria . W 

A "Syrian (Iff-i'i’t. the hi) | Uuhoons. thoir uroa . . . .207 

Ai.k lima, til'* volcano of .... •'il Kai-h**, of U. S. (■ou‘"t -urvoy, quoted . lo3 

- ■ the hesiertos, or ‘.alt ilo'^crt'i of . .*>1 • litihnina Islands, the iipjs r ]>ui'th of a (*i>rai 
Athiit)aHca Laki', in the jrreut chain of j reef . . .... 4!) 

AniMlca ...... 4S ; llahr-ol-Gn/aL a hwami»y tributary of the 

A I li.ib Of;! ns, hunt ill)? Indians . . . 211 •• Nilo . . .... 63 

A'liitoic and .XicIk- ( 'n an.^' a iv- nr rounded : Paikal I.akc. in ,\sia. it-, extent and navi- 

bv the irreai low land of the w wild . 21*, ).'■^t^•■n. ip -h water .... 43 

Atj.inie- 1 an. tie* cni rents oi the . . 102 | KuIpt Sir Sitinu* 1, the diseoVercT of tie* 

tlo- ;?p*jitdr:Mn.ieeioilit‘ r-ojnpnrul ' AH ert l.!.ke . . . . . f’d 

With ill’ll t » tic* I’aedh' . . . 121 I'ala Lake, tie* only one In \Vii!e< . , I4,s 

the 1 i in I'l the, iis limits . . 1,»,» Ihileane Lies stand on a sul in.irjne penin- 

A’l’int.i '.1. .{ c ■ -f .N'l nh .\nieri( a. the 17 suiu . ... . r'3 

moe dr.uM iv*e. lie* wlu le UP ft ‘ f . l27 I’.ifwurs • Manual of IV-janv.' rjawt* d . 1‘.»‘.' 

.\*' iM'.c. the, M hi 'hway wf c(.inni’ tee . I’.'s i'aikau raii^’' . in 'rujKej. ji- l..*.eiil . . .!2 

.\ ’ -ti’ . , dr.on.v'e < f I'liiojK- . . .Us Udka-'h laik' . the d* *ei: reeji r' und . 3.* 

.\’. O’! 1 .!i in. the area oj the Kupqi«*}in — - ui a. - ih water, its e.tt. nt .41 

I iri I f the L'liJ Pm! .nda lii il'.e , . , .212 

.\tliii; lift M iMn’iiin. on the northern ed;?e PiU.i’ tlie' »k • belt of thew.’iterslKdufthe 
• tile \iii' till |•h^t• uu . . . . — - the rufo{ ei.n ‘•t-iMis-' die out in the I'.j 

.Ni’ i' M> 1 iit.i n*. the, ft hif h( r 1 art of the Paltic'sci shall -w and tidelei... . .117 

} 1 lo 111 of Harbary .... 64 i iiion li by e.inuls to ih*- Hlaek .Sou . 141) 

.\’in oj 111 ic the, ’in uVe-Mi < f air . . 13; . Paine diM-’eri of the .\tlami(* drainucO 

A'l.'t 1 lliver. ]>,irt of a I anal '< heiTH' , 4l» * synteni. ts at* u . . . . l.V> 

Au' kl Old. the ihthtnns ol .... i»!) P.im-i duneah. th*- roof c f the world . . :’**) 

.\tiel.l,itid, \ew y.«‘ala!id. lh»* winds *if . p.in»n}i or j'linitain. the iniit of the . . Uiy 

!intii«»dtil to .’Mliinlie ‘ Veaii . ID . Panda S.-a. In the hue of the \okanjie I ell 

— a Iww l.ind in the centre ol the pJa- of lh*> J’aeilic . .... 66 

leaueinli* 22 , Bnnias. the fountain of . . . .ad 

in t lie desert zon(« .... 24 , Ifeink.s’ IVnin-'iila, in the South Island ol 

.. — the frrratest island, or the smallobt j New Zealand . . . , . 6:» 

eoutineiit 66 J liank.s of a riviT, ii'-e of the term . . 12 

isnow'nimo.st undi.sliirhed by vol- Ilanu river, the v.aiJey of the . . . S>f 

eanie agencies 66 the trap rocks of tlie ba.^in of the . DD 

— its physical features and character 70 - its length, the area of its basin, and 

the tsihle-laiid of Northein . . 71 its navi!?abilii.y . . . . .144 

the most populous and cultivated Bar of the Zambezi river 

parts of ...... 72 1 Ikirbary, the plateau of . . . .63 

the interior desert of . . . 72 | Parley and oats, the cultivation of . .IDS 

the iiuiiual range of tcmiicrature in 180 ‘Barrancas,’ or t 'unons, deep ll.s^u^es in the 

the difference of range of tempera- table-lands of Me\iei) . . . .46 

fiiro on the opposite coasts rtf . . 183 Barren grounds of America are in the icy 

Australia, Western, its physical character 71 zone . . .... *22 

Australia and Polynesia, the comparative ‘Barren ground^i,’ the, of Xoith America . 47 
densily of population in each State Barren iH*gions of the globe, their esti- 

of 220 mated extent 27 

Australian Alps 70 Barrier reef of Australia, the . . .73 

Australian Bight, the great . . .71 Barrow river, its length, the area of its 

‘Australian llarmattaii,’ the W’arm wind Imsin, and its navigability . . .144 

of Australia 153 Basin, the, of a river 11 

Aiistraliiins, black-skinned Oceanic Mon- Basin, the great, of the Salt T.ako of Utah, 

golians . 210 its extent • 45 

Australasia, the extent embraced under Basin, the, of the Andes plateau, comiiarcd 

the term JL w'itlithntofthetablc-landofN. America 51 

- the winds of some points ill . .165 Basin of the Atlantic Ocean . . .122 

the scattered population of , ,216 Basin of a river, the, dellued _ . . .131? 

Average depth of the North Atlantic Ocean 16 Basin of the Baltic Sea contains the lake 

Averagedepth of tho North AtlanticOeean 1‘27 region of F.uropo 119 

Avon, the, its navigability . . . 144 ' Basins of tho Mediterranean, the two great 132 
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BoRsentliiraite Ijako, its elomtion . . i4'J 

llay, use of tlie form 13 

Bay of the islands of, are in the 

tropical forest zom 

Bay of FanH^^Hta 94 

Bay of Biscay, the depth of the , . . l‘J4 

Be^'hy Head, the chalk cliiTs of 77 and 99 
Bear, the Polar or white .... *2*«3 
Bt'ar. the black and brown . . tM 

Riaver. the area of the .... 
Bechf'r, in Nautical Maijaziuo, qu oted . lot 
Bcchtianos, a division the Kaiilrs . . 91.1 

Bt‘d of the s<.'a, the form of the. i.s an im- 

porhmt subjei't l-iJ 

liebring Sea, one of the ob.iin of 8 t»a< in 
cast i«f SI 

- the ourn'nts of . . . .Hi; 

I^brinj* Siiuit, ilu* current of, Us jvrimlU i 

city lae, ; 

' — the i»olt of ice tu'Xt . , . .119 

B*'l Dii^rh. In the Tiuru-. ticL'ht . . 39 

Beirut, the pnd fp'in. t-^ iMin.t'M'us . . mJ 

P/clcher Sir F!., qu' t*'d .... 1-V‘ 
JV lidtxm and lIoiLvu l. the l>-wl.in Is i.f . i , 

il ll of d ‘v*rt> ‘j; 

R-n A*r iw the •oiiir’i't of the to 

Ili-’hlinds <tf Sv'otliiiKl , . . . 7 ‘l 

R*u M od »ii.tj, ifs ,t . . . . 

R*ii Nevis, th-' Muntn’i .-f the It.'TrNh M- 

n> ho'^'ht : 

, .'‘..v.iti .n 7 ,; ' 

• lV*titii-d ■-<*'• 1 / tho \>.iriii .*,1 t wliid •>( 

S »uth U ily 'Old S »r l.tm . . . I iti 

R'nu'' riv^T. the f.-rtile pl.mis of tlse . •',! 

. its ri'ivi^rul-.lity .... <;'» 

R-r'oer-,, ih". r.f N’.'rt'h .\U' 5 -i . . .91*. 

R’r/'-ri, X'.rw ly. the annuiil ran>’e of t<‘m- 

l».-nitar. .u Isj 

R’r-’h lus’ depth «dnrr of tlc’ N. Ad ititie . K>| 
R'rmU'l.'i'.. t'i" Isolated o 'oan I'e't’cs .,f the 19 1 

the of the .... ii:<; 

Bielu' ha Motintjun. in the Alui, it .4 ht'i, 9 ht iS 
B./ht. the at. of .\«>trji:ia ... 71 

Bison, th** area nt the oit.'i 

H!'u;k Down, m .S.jijih ?U:,.9l»‘nd , . 7S 

Bliiek Mountain, the Kurumit of tlic Alle- 

j:hany>f'»nTi tains 

Bl.'u k S*.'a, the.au inner ba.'.in of the .Medi- 
terranean 139 

the depth of the . . . . l.;:j 

the currents of the . . , . ISt 

th*' ar»‘a and driioa;.'© of . , l.*57 

the basin of th** . , . , 14li 

- division of the .Atlantic dralna^^, its 

area lf ;2 

-the difference of annual mnye of 
temperature fm the oppo.nlut (‘oastji of 1.S1 
B'ack'Skiniied Oceanic Monf^^jllaris . . 910 

Blacks and whites, the groat division of 
mankind into . . . . ,214 

Blackwater river. 5t» length, the area of 
its baain, and Its navigability . .115 

Blue Mountains, the, of Jamaica . . 4 S 

Blue Mountains of Australia . . .70 

Board of Trade Meteorological Beturos, 
quoted 103 


/Vor 

‘Bogs* of Ireland, Uie . . . .ho 

Rig of Alien, in ('ontnU Ireland 

Rdiviau Andes, the M 

Bologna, Italy, the winda of . . .164 

Bolor Tagil, tlie inceUng point of tho 
Asiatio mountain ranj^ . . . 

contains porbaps tiio highest lake 

of the world 41 

‘ Bora* (BortMM). the blast frtim the moun* 
tains at tho head of the Adrhitlo . 13 « 
*R>re,* the tidal plien.3metton called the . I in 
Rimi'ib the island of, is almost undls- 
turlvnl by r.dcanh* agenev . . . M 

the largest island on the gl»>l>e ex- 
cepting iir»‘enland. Us character . ‘'T 
R»}*|h»niH, the cur^'nl of the . . . l;t-i 

Itostuii, the annual range of tcmijcraiurc 

at I**-.' 

Bonrlum iKhnd. the vole inu of . . . l’'9 

R'vne und I.tffey rivers, ih** plain nf the . vo 
Riyiirt river, u.h lerigd). ihe ure.i «>f Us 
b.icin, and its U'lVigibiMtv . . . H5 

Bra/l) gr}l^K latids of, are in ihe neivoil 

jn-* lire /. tie 91 

r.ri. .!, the billy re;i«»n i-f. the inter,, i,- 

u!m ‘-t uMkni'WM M 

-'urifut. It Mt'* . . , . 1* 

Mnirilan... the no a of the . . . , 9 i,» 

Br- ad-fru I ire*', ih.' gr-'nlh < f the . . p'-i 

Br 1 ii*i. tireai, tin b jghtr. >•!. Ul'e to We^l 

wird 7'! 

Bacluin. eorrei't.-.l el.-s.it.on i»f ,\lb‘ii 

I l/ike, by e,i 

i Buelutr-s l-ulhennab .-f ih.* V.niisU 1 ! >s s j 
Buehiin, the i^obai ie ehorix, by . . 1 .9 

, Bumios Ayrev, the iitmu.il ri'i/e ,,f tem 

j |>t‘r;»ture at I', t 

' BuBV *Physi.'.' of the Kiinli,' quoted . 11% 

. BurTfibi, the limit,-, of the . . . . 9!^!^ 

j Bug river, ii.s len;tth, the urea of it-, basin, 

und its navieabiiiiy .... I.*i9 
, B’ii«i, in It. t». S. .I -urnal, qittq. d . , iPi 

, Bulgluir Divgh, iii ih" Taurus, lU In .glit . .»i 


(;ABI.K*s. tho tclngraph, in the Aflanfie 

tM’tt-lK‘d 19/1 

('aiihn'HH, the plain id , . . . 7*% 

('alnitta. the wind I of .... Iti'i 
(’alcdoDun Canul of Scotland . 7 H an*! 1 1.5 

Compared In len;'ih with tho Suez 

t’nnal 

f’allfornla, the current off the coastH of .112 

’ t’alms of enneer and cjij>rici>rn . . 

Oalms, tho cquntoriul, their alteration of 
position during the yen* . .155 

Camaroon Mountains, in tho north-we-%t- 
orn corner of tho jdalcuu of xVfiicu, 

their height TiH 

('ambrian Mountains in Wales . . .77 

Cambrian Mountains of Wales, formed 
chiofly of Silurian and old red sand- 

stono rocks DR 

Cambrian rocks tho oldest part of Britain UH 
Carnol, the area of tho .... 9(1.5 
* Campine,* the, agreat moorland of Bolgluui 33 
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Pagt 

trcolcHH plains in the midst of 

thfl Kf*]V!LH £3 

^CaniiM>H i^arecis' the, a sandy desart at 
Urn hfMul-M’atorH of tho Tapajos . . 53 

Canada, tho winds of Montreal, in . .166 

* the deimity of population, in . . 313 

(’anadlan IxMiTer, the 305 

(’finals of the British Isles . . . .145 

Canal between the Atlantic and Paeiflc 
Oceans, projected .... 49 

the (Caledonian of Scotland . . 7H 

the Suez tnarltime ... .93 

( 'nnrer and caprifom. the calms of . .155 

( 'andia, the island of, Ktarids on asubmarino 

[aMiinsiila 133 | 

the ‘ Imluitto* winds of . . . 130 ! 

‘CaHorw or HarruMcas.* ihvp Assures in i 
Iho tablo-landH of Sifxh'o . . . 40 

ihouiiTiual rftn«»‘iir t4'iniM*ra<uiv‘at 
Caoiitehiiur or Indni nibl rr, tin* produc- 
tion .if m 

t ’'ijw, the UHO of the term . . . . 

f ‘u|ai A^fulhnz, the ourrfnt off . . . 1<'7 , 

th(‘ meridian <»f, i*. an iina^Muar>* i 

houndury of tlu* .\tlanUe U*’. an . . 132 j 

Cape .\rid. the soutli wc^t |)<iiut of the ' 

.\tfsij.-dian <li*H 'rl . . . .71 

f'lpe Huff ilo. the .... .200 

< ajsi Col.my on the outer sloje of Africa .>7 

the irrnircs of .... .57 

fh,. <li*«.ir.rlS <if .... .5S ' 

— lh«' iMirr.'nts off . . . lo7 


‘Carsos,* or afrrlcultural Vita alont; the 
estuaries of eastern Scotland . 78 
Caspian Sea, in the southern extension of 
(he European plain, is below the level 
of the rjoean 34 

Caspian Sea, its extent and navimtion . 43 
Caspian Sea, the winds of Novo Petrovsk, 

on the 165 

the range of temperature in the 

neigh Is lurhrxMi of .... 178 
- the difTerent'e of annual ninge of 
temperature on the opposite coasts of 

the 1S3 

(’assava, the eultiviition of the . . .198 

Catalogue f»f lip' earthquakes, the, by the 

brotlii'fK M.il1et 1K9 

j Cataracts of the (’oiigo river . . . W 

; ('Htarai-f., of the Nile, tip* . . . . €.5 

i Caucanm. the fertile v.ill. j!? of the . . 

(/auca-ti*. Moijtuanw. iN..laO"l ind parallel 
to ih<‘ main line of height in .\Ma and 
Kuntjs* 2*) 

(’am-ii*-!!*. -Monritairi'i, the geu'^ral height 

of the ;l'i 

CaiK'U'.n- M- -imtains the, in re’ation to the 

Meilif«‘rrani*an MI 

<’au‘>«‘h « f •Mirrcnt*- In the o.-ean , . Id 

(’ape. tip* the ctiltivnt.on of . . i>d 

(.’avent' U'- -tructur<‘ of the c.irih. the pr*)- 

hahle H8 

(Vh'hv. Wiiii'l. its n-m.'irkahlc f..rm . . (.4 

('i Itic or .lui-i.-n of Kuroo. ins . 214 


. - - the iitimial mnge of temperature (’.'ntnil kii-a of th.* iiionnt.iius ot A^iu . 2U 

in l^O j Central .Xiiu nea, u in the tropli-ul forest 

Cape of <i<Kjd irop<% the winds of Capo . rone 2d 

1<»*'> Central America, its physical ft atures . 4:1 

Cape Town, (’aiie of Cood Ifop<‘, the winds : ( ntral i»«i« n-. t'f S- nth Aineplca . . r,2 

. .... 165 ( 'flit 1 al foro'.t p* ’ion ttf Afrit a . . .61 

C.ine St Uoqiic, the termination of n high- 1 Central Kngl tinl woiiM »«* ‘■ii» iiier..vd hy 

‘ |,jn,i 54 ; a ri.sc "f the .sea of ontM^ighih of u 

('aiK' York. In Australia. fh« U-rniination j mile in ih plli . . . . .74 

of lilt- 111 stern hcight.s . . . 71 | Central hi::hlantl< of inJ . . .76 

CuTHi lIjiftcrsiM, the lemiM-mluro of tho Centnil i)lut*aii of Englan I. the 

Ciulf Stream off 191 Contml plain ttf Trel imi. tho . . . 

Capo Horn Curnmi. thtMiniting current .116 Central valley of Sytia, the . . . M 

Calie Horn, the meridian t»f. is an imaginary if-s length ami nature , , .89 

laniTplary of the Atlantic Ocean . . 122 Central plaP'au of England, its geological 

the rounding of, rctiuires a great , formation ,os 

^t, tithing T29 Centra! Ifussia Kostroma, the winds of . ir4 

( •.-i)ri«'orn and cancer, the calms of . . 155 j Central India, the wind.s of Agra in . . 165 

Carboiiiforous lime.stone, appears In the ! Central Europe, the annual range of 

I.iwer lands ol Se<*t land . . .98*, temperatun' in 17S 

(’•irihbean Sea, a ileep part of the . . 12t . Ceram Island, the mountains of . . 67 

Caribs of Guiana, the 212 ' is in tho volcanic bell of the 

Carmel, the ridire of Mount . . . !H» . Pneille 66 

Caiuivorou.s, or llesh snhsisfing animals . 2U2 ‘(Vrro de Sorata. its elevation . . . 51 

Carpathian Mountains, aro purl of tho Ceylon is in the fropieal f..re.«.| zone . . 43 

European highland . . . .29 Ceylon Island, the height of it.s .<;umniit8 . 33 

tho height of their summits . . 32 j Cejlon. the island of, its forests . . 43 

Carnontaria,Gulf of. tho woods surrounding Ceylon, tho monsOon currents round . ll>9 

it are. in tho tropical forest 70110 . 25 ' --j tho winds (»f Colombo, in . .165 

1 h tho greatest break in tho coasts j (charleston. South C'arolina, the annual 

of Australia 71 ranee of temperature at . . . 183 

Carpentor and 'riiomson quoted . • 117 , the winds of 166 

Carrantiiohill Mountain, the highest point Charleston, the temperature of the Gulf 
in Ireland 80 ! Stream of 104 
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Cbftmbexe river, thcrrappcseil hewUttream 
of the Nile or of the Congo river . 60 
Chain of Islands and seuj lu the east of 

Asia 31 

Chau^) in the comUtion of the rurth, 

constant 7 

Channel, use of the term . . . .Mi 

('hulk downs of En;.:Iauvl . . . .77 

Chalk formation of Knjrhind . . . 

‘Cbaeo, el Gran,‘ a iv^^ion of tiesort, 
l>ampH. atul fort*st . . , . M 

Choshiiv, the plain of 7y 

Cheviot hill> in Si-, •iland .... 7i*» 
China, m the -.oo. ti.| lertih' y-^ie . . 

Its ail' riu* -.K.p.* of tho 

gre..t mMo l.iiiil v-f A-'i.i . . . .‘h> 

M.iuivai! . f. til ‘ r pri l aM.' hc./ht 

pUvwU'f ill" eoju>t .'f . . . 

tlio \ a>ti.>rai ili>:rii“ts of the interit-r 


of 41 

the density of p 'pulaii.'U in the 

p’liin of . ‘iM 

China Sea. one of the chani of seas on the 

east of A^ta 31 

— — - the o| p.'.sjto curn'uts thf.durm;; 
the riuiiiv I ns lOU 


the p- rn iI'-mI eurrtnos i f the . U ( 

the inon-so. n wmtU of the , . l-Vi 

the typh«t ns i^r . , , .Ml 

Chinese, the ph*;. -leal eharacter of the . i*o:» 

Cliili ms of Souih Ain rlea . , , ‘ili 

Chl(|uito,s Indians, tho . . . .21.* 

('hiliern hiihs 77 j 

Chilian Arulos 32 j 

Chimi onro Mounta'n in the ^Vevtern 1 
C'urdiilera, iC-. hiM-nit . . . . 30 | 

Chiinpair/i e. the it>h.il-Itit . . . 2n7 i 

Chiinnio. in ll. G. S. .louinal, unnh'd . 117 
I h r.qin Mt,. n'*ar ih" i.srlmui-. of I’anauia 4y 
Chri.it Church New Z -almd. tJio wind- of U;.i 
Circulation of the oeoan. fl." nn \*'i'.il . llii 

Circu'atioD of tlie iiiuler.al-' ol the earth’s 

crust 5)7 

Circulation.s at th»! oarth’h life, aro exterior 

and inleri'.r 7 

Circulation, the, hetwo'^-n air and \vut<-r . Mo 
(Jireumfercncu of llio carlli, its nloa^n^e- 

ment . 13 

Circum-UiK’eH. the, whieh deterinino tbo 
distrihution of population . . .215 

Circasslan.s, iue!mle>l }?y liJilhani in iho 
Monj^olian d.vis.on oi nniu . .210 

Climate of the Mcditfiriineau . , .Ms 

climate, i.sofhernial and ran«[o lines , l(;,s 
Climate a.s far as temper .lure, places whieh 

have the kutuo 185 

Climate of Syria and Palestine . . . 05 

Climate linos, a name ^iron erroDcou.sIy 
to the annual isothermal lines . ,174 

Climate of the British Isles, the . . 81 

Climate, is the ^reat cause of variation iu 
the quantity and nature of the ve'^ct- 
ablc and animal products of the earth 195 
Climate, the change of, by elevation . 197 
Clifhin, Bristol, the ivinds of . . .Ml 

Ciotblug, plaatg used for . . . . 197 


Pagi 

Cloves, tho areo of th« growth of tho dove 

tiw . iWW 

Clyde river. Us length, the area of lie 
l>a«In A i’ ! Us navigability . . .146 

Coasu of Uw Atlantic^ ihelr jMvullnr fo.m I2*i 
Coasts of conliiieiita, the dilTen'iieo of 
range on Iho uplH)^lto , . . .Ml 

Coatit line, a eupiwsitoo', of tho British 
, Lslc.*) <3 

1 Ctvon-nul tho gr»>wlh of llw, and ii>' inos P.»5» 
Cu-h* .s’yna. the v.illoy of . . . t''’ 

Cofteo. the ruUlvation f . . . 2tW) 

•t'oir.’ iV tlbro i>f the 'e si-nut . .200 

, CoUli rand wanner parts ol thcriroul.tiu n 
: **f tho oi‘o m w.in r.'t , . . . ll» 

I 'I'liieit area.* wt the j,:!id 0 .... 173 
‘ C.dil wall’ the, n ‘\t. the Cmlf Stri' iin . 

Cold wiMilr «*t the ‘ Puna’ fei^iuii i f NjuUi 

t Aineni*ti 15'.* 

wiiuis <*r tli<* Meiliternm^an . . I.'m 

e' lld WitnK or *111.11111 !>,' of the Gulf of 

Mexieo 15M 

Cl ’(.iiibo, (Vyb'n. the wind.i of . . . 1(>'* 

< ..lumt la iiNer, iIm \-illey . . . .45 
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24 (J* ikie, the gcologi.st, quoi»*d 

■ * ieiievrt, ot. Us ap ii and rdevition . 
*J5 , (ii ri/im, inoiintnin in J’ulcstinn 

' *#ej,Her», Die, ♦»! Ii clainl .... 
70 ! f/iblions, the area 'if the .... 
27 ! <»itiraltur. the winds of .... 
Cikdu Ihlmd, its woodi’d mountHin ranges 
fiijolo Inland i.s in the voli'aiiic. Ixdt ot the 

racitlc 

Oirafie, the up'a of Die .... 
filoi'ier Held of tireenland in the icy zone 
fJlaeier, the great, of (troenland 
fllenmore, the great glen of Seolland . 
OhautH Mountains ot India, eiudositig tho 

Deccan plutiviu 

' flhor,' the, or lower Jordan valley . 
(Jlobe, th« hottest region of tha 

one side of apparently heavier than 

thf! other 

- perspoctlvo view of the . 

the population of the, and its average 

tionsity 

Qlommen river, its length, the area of Its 
bi.sin, and its navigability. 

One.iHK fonnation in Ireland 
Gobi desert, in the desert sunn 
desert, iu the plateau of Asia 
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Ook rlvi*r, th® mllrty of th® . . . k 

UoltKtrry, in Punly’® 'Memoir oa Ui® 
Northern AlUinUcOwtan»' quoted . 162 
Horgn, the, of the Mtony rirer . . 86 

Oorilla, ihii, its httWtat . . . 20T 

tIoUm river, Ito lon^th. the area of it® 
basin and it® navigability . . U2 

Oolhic nu-e® of (kmtral Europe , . 214 

Ouwrio, iho 'CarMt*' of , , , .78 

Umhum'K Ittland, the volcanic outbreak 

in Iho Mediterranean . . 137 

(Imint U'»f;d f<»r food li»8 

Unin Sa'isi). tlio Huminit of the Apennines, 

its height 22 

flraniu* nms'HCfl in the Ifighlands of Scot- 
land luul Kouih^rn Kfiglund . . 09 

OruHpy plains in the i‘U!>t4Tn coast land <•! 

Afri(*a ol 

iln-ul li.trriiT reef. the. of AimtmUa . 73 

• ll*>ar Lfihe. in the w«io<Ud region "f 
North Ameneu . . . . 4»; JUid 4'< 

( ii< at liriiii'.n, Ihu heights of, are to w< .^t- 

w.ird 76 

th*‘ plains of 7.'> 

- its wmt»*r « liinulo compared with 
tliat of Iri'land , • . . . .SI 

tie* .'irca-i (tf the river .‘‘Vsterns of . 141 

tJrcul liri’a n an 1 I’alcsiinc, lh<* plains of 7S 

lli< ir *’Xlcnt andcl-vsitj<'n c ani iin*d 91 

I Ip'iii llernuni mountain. tt«< ele\i(tiun . SO 
t i real Northern pint n of Ani<*rica, the . 47 

Urcat hahin of iho suit lake of Utah, its 

extent 45 

(Ireiil Ouse, river, its length, the area of its 
basin, ami Us navigub'hty . . . 144 

Great Slave I.ako, one of the great Ameri- 

ran chain 48 

Great Hcst'-rn plain of America, the . 46 

Great stony ilcseri (»f Auhtralia . . 73 

Grc.itiT geni'ial wannlh of the sea than 
the land, explained .... 172 

Greeis', till* niiiciriUiiis of. their height . 32 

'Uregale,' the name of the N.E. wind at 
Malta, and »'ii the cast coa.st of the 
Gulf of Sardinia .... 135 

Greenlanil. tiie great glacier field of, in the 
ic.y /one ...... 22 

’ gre.at gla<’icr .... 47 

the cold current of the east coast of 106 

, , the teinjierature i*f the sen on tlio 
east of, in HuninuT, contrasted with 
that otT tin* eousta of Norway in tho 

same latitude 150 

Green Itay, Wiuconsiu, United Stnte.s, tho 

winds of 166 

Grizzly bear, tho, its habitat . . .204 

Guadalquivcr river, its length, the area of 
its basin, and its navigability . . 152 

Guadeloupe Islands, one of tho Antillc.s, 

Its licight 49 

Guadiana river, its length, the area of its 
basin, and its navigability . . 152 

Guarani. Tupi, or Brazilians, the area of 

tho 212 

Quatomnln, tho table-land of, its averago 
olovatiou 49 


OuaTlare riror, a tributary of tho Orinoco 52 
Guiuca current, warm, of the Atlantic, it® 
rate and temperature . .105 

Guinea, Gulf of, the c^iost land® of tho . 64 

Gulf, use of the term 12 

Gulf of Akaba 88 

Gulf of Akaba, tho termination of tho 

valley of Syria 85 

Gulf of Bengal, the monsoon current® of 

the 109 

I Gulf of Ib*ngal. the circular storms of the 161 
I Gulf of ( 'arisiiitiiria, in Au.stralia, it® 

character 71 

lulf of (rfni>a, the current of the . , 133 

iulf of Guinea, tlie eoasl-lands of the . 64 
fuir nf iHlc.'inderun, the . . . . K4 

Julf of Lions, the curr* nt of the . . 133 

iulf of Libya, in the Mediterranean . 132 
iulf of Mexico, a deep part of the . . 124 

iulf of 1 i>ngUijig, lh“ p’-.iin of the . . 41 

Julf Streairi <irili current ■«. one caused by 
the iiorth-e.mi trade-winiL, another 
by the ‘•(juth-wc'-i* rly ‘aiiti-trides* 103 
Gulf StrcHtii di.ft curn lit, it» effects on 
the t(Mitpi:raturc of the seas next 

Kuroj,*^ 151 

Gulf Sire.im, the, its nature, force, and 
teiiiperaluro .... 102, 104 

Gum .\rabic. 201 

Gums iir'd juices 201 

Guttapercha 201 


HABITABLE GLOBE, the area and 

density of p >pulati<'n of the . . 220 

Haiti, or San Hom.ugo Island, the moun- 
tains of . . 48 

Iljikod.'iiij. in Japan, the winds of , . ig5 

lianiah. the w’idumng c f tho central valley 

' of Syria, at 85 

‘Hnraotui,’ or Soi>tjn, a ^wamp or salt 
lake in the IVrian desen . . .39 

Hainmerr«‘si, in Ni-rway, the winds of . 164 
‘ ll.iiihai,’ or the Sea of Sand, one of tho 

dcsert.s of Asia 40 

• Hanna ttan,' tho West African name of 
the stream of hot wind . . .158 

! Hanii.ittan, tho Australian . . .158 

' Ilauran, the plain of tho . . . .89 

Havana, ('uba, the xvinds of . . .166 

Head, or Headlaud, the u'^c of the term . 10 

Heat, subterranean, its motive power . 7 

Ileal, the vortical of tho sun. a main cause 
of the dosort zones of the glol)e . . 25 

Heat of the earth, the, is internal and ex- 
ternal 168 

Heat is disiiorsed by the ocean currents 173 

Heat, the volcanic, must affect the surface 

of tho earth 193 

Heathcote, in IL O. S. Journal, quoted . 109 
Ilcbiddes, have the oldest rock formations 

in Britain 98 

Hebrides (Stornoway), the winds of , 164 
Hebron, the highest district of the hill 
country of Judtea . . . .91 

Height of tho land of tho Atlantic basin . 128 



aswlytical L\i)t:x. 


r\h/e I 

Hoightu, the minor, of the world, «i the | 

edgeof the *n^at hiwlftnds . . • j 

Heights of the ilifTereai |«rts of Kur^»i>e , 

and Asia 81 | 

Hemisphert*. fontaiuing greauv'^t aintmiu \ 

of land, wiiP* of . . . • I 

Hemp, the eiiUivaritm of . . . . 107 ‘ 

Herbivonnjs animals, vegetable subsisting 


Ifynma, the distribntloii of the . 
Hydrography of Ameiiea 
Hydrography of Afrlea. the 
Hydrttgmphy of the wi«rld 
liytlrt>graphy of the British laleA 


. '.'o« 

, iW 

. M 
. l»l 
. lUtf 


Hernum Mvuuifuin . . . . 

Uersehf*!. Sir John F. W., mean depth of 
tk*a, aoeorvlihg to . . . . lt» 

Highest ptMiU id Ameriea . . . . 5‘i 

Uighlatul, uv‘ i'f t!ie term . . .11 

Uighlatid i*f the world, the drainage area ; 

of the great IJl 

ilighlund» iti the world, the great • . ‘il 

llighlaiiils of A- a ..... ^> 
Highlands of Seiiilaud. the . . . 

Highlands tif Britain o', primary roek for- 
mation 

Highways, i>r ‘Thanes’ .if the Ailantl’ . i> 

Hill e-niiitry ff Ju lw'i '.*1 

Hills, U'n.' *«'f torm II 

Hinud.iyu. t,f the. Ivlong t > d'JTer- 

ent/'-n'H . • , . . 

HinnliN.i M ih ‘ Oil/** of the 

.V^ atit' p ii.’sn i'l 

Hiuitl.a i • h i n, til'* higlu‘*‘t ma-*'- ot Im I 

..Si th- if ... . . .W 

Hind .. K. .. -h M-u'itioi-'. tfie s-?hm,tt 
l)‘0.we»'n the iu.> pl.it-u'iv of 

.X-a . . . . . . . 

H'pp..p..i iinss- th”. -’I \fr. i . . 

II n\' r. p.iri os the fa-f» Tn dnuinigf 

..t A-t il 

ll-'li M.'l utid the I of . .•! 

H sfiduras. Mu' » I . t . . . t'.* 

H"!U' K'.ng. in t'lmm, the wiiel'. of . . 1H*» 

llopkiii', 111' Kit'' l'j..f'’-‘*or. .pi.'iiMl . . Is7 

lloriz .nsal '.f s»*ei;.<ii'. . . . M 

‘ Horse llitltudr>^.’ th<*. inih*».\tluMtie. with 
elungjig wind.s, rum. und iliunder , 
Hothani MiMnnuii. in ih« Au^trslsan Alps 7‘» 
Hot ivmds of Atriea, ihcir r-'iuarkabji* 

r<-J.»tion lo7 

ITot wifids of Au-traha .... l-’i'' 
Hott'-’iitoi-. the. of Snith Africa . . '-ir* 

ll'^lto.; re,-i>.n "f ih'* gl 't-*’. iho . . ITd 

Hiidswu Kty thf rhar.i' l'T of its oo.ists . 47 

the wirid- <>f. at York FiS'-tory , lOi 

th" eold p"!e in tlv n*»itu of . , 17.{ 

Hudson Biiy t'-tTiti»rios the July t»*mpeni- 
ture of the Briss-h Isle-., eonip.-irtMl 

with that of the H‘J 

Humber, the lowland "f tho, is of reeent 

geological formation . . .911: 

Hnmher river, its lengtii. the area of Us 1 
basin, and its iiavigabiliiy . . .145 

Humlnildt Mountain, in TabinanUi, its 

height 70 

Humboldt, or Peruvian current . 112 | 

Hungarian plain, the annual range of P.m- 

perature in the 178 j 

Hungary, plain of, its nature . . . ■ 

Huron, Lake, ita elevation . . . .48 

. Horricanea, their cause, and their dlreutiun 160 


ICE, the limits of. In the AtUintle ikean . Pin 
lee ill the BaUie Sea .... 148 
lee, off Uie eoasts of Kurojw . . l.'d 

leelH'rgM, the. of (ireeuland . . .47 

their limits In the Atlantic . lJU 

Iceland, one of the most Isidated ibland.s 
in KurojH* 

— lleyklavik, the winds of . 

the range nf temjK'raturt' in . 

— — the voleaijoes of . . 

li'y Polar is'glons 

Mu Mountain, in Cn'te, iU height 

lime^us r» elis 

liimuini Moimtain, in the Attd-s. Mh ele 

satii'U 

Ilsli y. t h-ilk d"WiiH . ... 

‘ liid'rttio,’ th»‘ hind and “c.i bree/i* "f the 

Med.len ine.iiM'o'i'.ts 

Iner> •!''» of the tcm;vnitnrt‘ of the iMirth’% 

rnt^t l.s de.»u'nf 

lud u tb«‘ I’tirfMt' oil the ,tf . 

Indian e ill. aniipodiil to Noith Am lieu 

— - iiiglu si sj.io ,,f the piat«aiiv are 

lnr»n d to t»ie . . . . 

- - . • the « Utt' OtS of 

- - - the draovi'/e I,, the 

the nions, ons wind of the 
- the tropi.stl storm > of !li.‘ 

India rubUT or «‘aoutchoue. th*' prodin-* 

tion of 

Indt.in buffaio, tlie . ... 

ItidUn d-M’ft. the, or ‘Thur,’ a part of 
the Aniatic de ert .... 
Indo Kuro|»f'an nu-e. the. has the gfe.itc'«t 


n 

1 d» 

lit; 

191 
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1^7 

lo;> 

VI 
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IM 

21 d 
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40 


density of l»o]iulatioii . . , . o|.i 

Indo r.iiroja*.'tn-< the di\ision of the . . vlt 

Indo t h'rmunM. the 2H 

liidiH. the di'Jtii of the river . . . 4>> 

lndii'4 ami (iitngi's, the plains of the . . .'ll 

Inland sea. use of the term . . .11 

Inland i. un, might he h .| nn d in N. Afrien 1. 1 
lni4Tn.ll heat of tlie eiirth, the . . KIS 

Interior of Australia, the ileserls of the . 72 
Inundation of the Nile doita . , ,92 

Ionian l.Hlands, the winds of, In Corfu . IC4 
Iran, or iVrsia. platf-an of, in the main 
line of Asialie Iieight . . . 

Ireland, the whole of iho centre of. would 
Im* .mibmerged by arise of sea of ono- 
cightli part of a mile in lU'plh . 

Ita physleni foatuivH 

the plaina of .... 

lia winter iillmato, comparot! with 


29 


thill of <f rent Britain 

— the araoji of the river aystenis of . 

— the weatern watershed I'f, is the 

greateat . . , . . 

. the lakea of 


- the cauttia of 


81 

146 


141 

Hi 


. 145 
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Ir»'lnnil ha- a lend annnal ranK® of tom 
thHii <in»t Britaia 

!ho Oita of . .... 

tho (JoriHliy of [copulation In . 

tho tirtoat ooniral plaina of, aro 
I'iiiptly on r4lrI^>lliforoQa linieHtone . 
Ukaiutoniii, ih« llulf of ... . 

the UH« uf the term 

the, «»f Kurot>o and Adla, con- 

Tiorted with the cunliMont . 
iHlaiitl- and Head, the chain of, in cant of 

A>.ia 

iHitimls .,f polyneKla form a barrier to the 
ourreutH . . .... 

iHinnd ohiiiriH of Australti'fa 
I *l»* «»f \Vij<ht. u ^■hulk tl'iwii 
- - tho rhiilk rlin- ut . 

IsiithtTiii'i <.f Hiul Syria, the oi>- 

for . . . . 

lNo*!irriii«. lio' antnoil •ocplalriod 
i-’MiloTin*! nf !(•*. I'm'-, oO". 40“. .Vi*’, nn,! i:o'. 
nl Hrsiiii tl 0’tiii»‘i!itur'‘, liiCMti.a 

li'Oi «if nui^'e «•« the .... 
Ix'tijonml r«M'rox4iit the UMWfx'nilurr* 

i-l a I'liu'o. a-x if it \v<'ii» at llic mmU vi*l 
Ix<ii)]io*iui(l unit ranj.'o linrH 
Ixiiiii'Oiiinl mid rmn:o rlurt'^. their u~e 

kul, Wider, in .A-ia, oiniam'd 

With Lake of 1 i.-neva 
Ilium:, the u'-o <.f the term 

olAu<klutid . . . . 

f r>itmni.i. tho . 

- --- cf Suer, the , . . . 

nf '1 rhu inte|-'C. the 
I thmiocx i.f t Vmral .\ni« ji'-a . 

Paly, the kiti^'dutUid, the density of ]M>pu* 
latiou in 


Pagi I Pa^ 

1 Jehel Milttitn, tha snmmit of the Atiaa Mta. 04 
I Jeicel NuMaitieb, In Hyria .... 85 
I Jobel Uffdum, Sodom, near the Dead Sea 88 
I Jerufialem, the central ixcint of the high- 
I land of Judaea, ita elevation . . 91 

- temperature falla there totbe freez- 
ing point 

- the climate of 


‘ the annual range of lemiwrature at 18*i 
! Jihuu river, the plain of tho . . .84 

I Joppa or Vafa. the orehurds of . . 91 

Jordan river, the hource of the, its elevar 

i tion 86 

tho HOiMndary valley of, in the 

' ‘f;hor* 87 

tlie phiteau ea.Ht of the river . . 89 

the Jilateiiu wewt 'd the . . .58) 

; e«impire<l with tho Tliamert or 

Severn 9.5 

Juds^i. the hill eonntry >>{ ... 9l 

July, the temp lutnreof the PntHi Ide.s in 82 

th“ 11 . j eiiitu.-e of the Me*i:ter- 

mueaii in 


JAPIinK river, in Svria 


. SO 


KAlTIRSnf South Africa . . .218 

Kai.ihnri desert, in the s.t-utbeni de-ert 

24 

Kiilaliari. the dr m rt of tho . . . 59 

K»!niu< ks {ii-e Mongolians , . . .210 

Kaiiiieltatka. Si a of, one of the i bain of 
1.0US in eu^l of A.sia . . . .31 

eurretii Ill 

the eurrents IsUwecn it and Japan 1 1 "> 

tlie \.»lean''ei 4 I>f . . .191 

KHmteh.dU:in pemn..ala. th»' height of the 

MitnniitH of the 81 

Kuiufi'hutlcati'. ponitisuUr Moug 'liana . 21d 
K.iiigaroo. the liiiiitf. of tie* . . . 2n.5 

Karn-i lioert. in the s> uiliem do^i'rt /one 24 


.hudiHon’s • M'Uih'co.' quot* d . , . l'»7 

.f.igiiar. the .ir* a of ih" . , , . 2o*. 

.Iido|.i. Ih(> :ip a of the . . . .212 

.Imn.iiea, the Blue Mountains of . . i.'t 

.laiiie.s Say in lIud...on Hay . . .47 

Jan Ma>en Island, the aetive vole.sno of . 191 
Juiiu'iiy, tho temperuiuro of th« Hnti.sh 

IpIos, in 81 

the loinjH'rature of the Mi-ditor- 

rinenii in 13.'< 

Jatmary and July temperature of the glolie 175 
.luiiiiu. th.e island’s of, arc in the fertile region 41 

lifl.s the Hiiiie winter teiuperoluro 

Us ih(i llritixh Isles . . . .82 

currimt of tho raeille correspiiud.H 

to the (lulf Stmim of tho Atlantic . 110 

the windH of 147 

the annual niiige of tompemturo in 177 

. the density of po]nilalioii in . . 216 

— Islands, part ot in . . . ,66 

Japanese, ]>eninsnl!ir Mongolians . . 210 

Java island is in tho voleanic lielt of tho 

Paeillo 

it.acha:.tctor ..... 67 

tho volcanoes of ... . 191 

Jabol llfturan, In Syria . . .89 


desert, the great, in i'apc V cK ny . .'iS 

Kee]>er M.'unta'n. in Ireland . . . 

Keii.a M* untaiu, one of the summit" of 

Afriea 57 

a voh-ano 192 

K.Tgui len IsUml. in the South Indian 

Ocean, volcanic 192 

Keniel i-f the eocoa nut . . , .199 

! Kerry Mi'Uiitains. in the south of Ireland sn 

! * KhaiiiMir hot wind, in the Nile delta . 95 

, the hot wind of Kgypt . . . 155 

; a name of the Afne^in stream of 

hut wind in Egypt .... 157 
‘Khas^jah,' the reedy part of the plain of 

Sharon 91 

I Rhinghan Mountains, in Asia . . . 30 

I range iiartly eo\pn"d with forest . 40 

’ Khiva, the irrigated land of . . . 39 

I Kiepert's Maps of Asia Minor . . .95 

I Riliina Ndiaro Mountain, one of tho 

highest in Africa 57 

A volcano 192 

Killamey, the Ijikes of, their elevation . 143 
Kini Balu Mountain, in Borneo, its elcva* 

tion . . 68 

Kiona Mountain, in Greece, its height . .12 
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vl*\\UJT/r.lA /A7>AX 


Pttyt 

Kizil Irxnak rlter, its length, and dminago 

area 1*13 

Knockiuoaldown Mountains, in the south 

of Ireland . 80 

Knot of Pofrio, the, its elovatlon . . 

Koninkofski Mvnintfirn, tho summit of tUo 
Urol Moiunaius. itH iioight . . .31 

* Kortohin,’ a j'urt of the ilc<eri of Asia . <«> 
Koreans, jx'ninsnlnr M'Uijjohana . . 

Kosciusko Mountain, ui tho Australian 

Alps 70 

Kostroma, Control Tlussia, the winds of . IW 

Kuen Lun Mountains, in A^ia . . . 30 

their prolvable elevaiU'Ti . , . 33 

Kurile Islands, part of the i'siand chain in 

east of Asia 31 

— ■; — the currents among the . . . Il4> 

*Kuro Siwo.'or ltU4*k Sti-eam. the Ja^vincse 
name of the Jai>un current . . II* 


I.APRADOII, the *«t<'rile n'gion* of . 47 

o«jasts at a lower tein[M“roture in 

July than the Brit:f>h KKn . . . SJ 

or Dttvis Stmit. cold current . . l«-»: 

• an of cW’Ttiri 11 . . . IM 

lAdopi Ijiko, in il'*' Kur. jican lake Udt . .‘i'l 

Its area an«i oiMut oji . . , li^i 

lAgoons of the Nguini tll^tru•l if S< uth 

Africa :,\t 

— — the salt, .“Outh i f ih*' plntcuu <»i 

Itarlvary r.t 

Lskt' Itatknl. in A«'ia. its extent and inAi- 
gation, fre.'lnihf*>r . . . .4’., 

KMon, in the y.< p]w.'s r f the Volga, 

its pahmty S't 

Kyic, a shnViow fa'i lake in .\us- 

Iralia . T-j 

r,f Oalilen, ihe . . , f>i\ 

lAdopi. ih the r.iir '].i en !:»lo- l-f U 3 .', 

• Lob. in the \all'y of the Tanm 

river of Asia 

Menjuileh, a ‘.lifi’low lagoiiii . . 

Ngami, in tjouth Afriea, il.s eh ra- 
tion . .^9 

- — Xyania.in Sou»h Africa. «urround.d 

bymountainson tlierilgenf thepl.iti au TiT 
Nj.'inja, its oxt< nt and f levatuin , r.o 

- — On^'ga, in th** KurojK'an lake l/olt . r/i 

Shirwa, in S* ufh Afriea . .57 

Tchad, a hallow la;^<»on in (A-ntral 

Afriea . 62 

Tuz. or Tuz flol, in Asia Minor, its 

salinuy 88 

Victoria, its extent and elevation . 01 

belt of Europe, the .... hr, 

chain of Amerieu . . . .4s 

district of South Africa . . .53 

roRion of Afnea, the, . . . 60 

- a great unexplored lalcc in Ctcntral 

Africa 61 

-region of Europe, the, la in the 

Baltic basin 140 

— chain of North America, the great 
annual range of temperoturo in the 
neighbourhood of .... 179 


I.alves, how formal, uw ■ f the lerni . i 2 

I ,*f Ahla 4.1 

I tin*, t.f Africa^ t’ * ir ui.ifnl area 

! consul red with that i tireut Iditatu . 61 

5 oi (he liritihli Ish ' the . . , H.* 

■ the highest, in liv .nd , . . i4d 

; of Etiri>pe, the chh I. their area uiul 

eievalifti 151 

' iht‘ dlfferemr of ron/e of iern[w>ra- 

I tttre on the enul and we.st fuciiig 


coasts of 183 

Ijinnoliire, in the weatem plain of Eng- 

land 79 

Land, terms applied to .... 9 

ndlef of tlm, terms uaed to exprew 1 1 

and sea, their featurca are mutually 

fonned . 13 

the visible part of the solid earth . 15 

- average ele vs I It .n of .16 

— t»f the gltibi', area <if ... 16 

lu nii'-phert', Use of the l••ml . .17 

and Killer. iitiefpKil distrit'Ution • f 17 
— - gefier.illy aniipt'dul to wnU r . .I** 

- the longest extent ».f . . . IH 

find Knier. t'' 1'*' nioie 

efit..ill> di- tnlmtediiithe. tl;er pl.m* M !'.♦ 
MUM' e of the a. -I 111 e..ii .d* i.diis 
form' iig one great higlii.intl and one 

it %vl.iijd . VO 

«‘f tlie Atlatiliclu-.n. tJ eaniiof t!'t' pj,* 
tl»e. iHeoniis riii-ie mpidlj iicaud 
than the 'uu 17'> 


• mrfnee, thf». wiililn the troplis has 
the truMit •^t anmial l.c.it . , .17 5 

tJie Ifiupeniture of j'l i Illy jirfeeled 
to a ' nnili extent I'V tl»o un , . IVt 

T-nnd * r.nd. tie* gmnite of . . ‘ly 

'I-indf*-.’ of the eoiiht m-xl ll.e Bay of 

l*.v.i.iy r,( 

' I aise^’orhighwavH. f ilu* .Mlantie Ocean 
f iiig s • .New .Soiiili W.'il. v/ tp;, t, d . . |.'>s 

Eunguage. ih** jdidologieal .u rung. in. nl of 
inniiliind iiee.oding lo . . . 2"S 

‘Iji raiiijia lie Sul.n.i'i.’ in the Ilollviun 

)d'iteau M 

Lujiland, the I'.urDjH'an lake l>oit extends 

into . 

[.athain. IPdii. fl»>rdon, >i n., ‘Tlie NaUiral 
IIi'.tor> of the Varieties of Man,’ by, 

I (luot.d 208 

• Liurentian roi'ks arc tho oldc.sl part of 
j Hril.iiri ...... 1)8 

1 I^olianon Moiintain.s, tho range of, its clc- 

1 vulion 85 

j ranges, tho H.'i 

I MoiiniaiiiH. compared with tho Pcii- 

, nine ehuiii of England . . . 9.5 

! tlio map of. In Stieler’s Hanil Atlas, 

j used 9.5 

ranges, their relation to tho Medi- 


terranean 1,31 

Lee of I J. S. N. ‘Dolphin,’ quoted . .117 
lieii'hardt in Australia, quoted . . 1.58 

I^icmhcrg in flallela, tlio winds of , . 164 
licnnox hills, in Seolinnd . . ,76 

Leopard, thu limits of tho .... V03 
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!/•' ' ‘p'l. M. (I< an nulhnrily fop tho clo- j 
N t.th Afri»yi , , . CH j 

I,*‘V i,iT, ih * r< K.rj hm-ronmlinj? tho . H4 j 
III'- Ii ^•l>!lsU.ln^lK ijf thcj . • 

ih.» il< : iliK of iho. rorrcRjiotifl with | 
ih«- h of thf* land . . . 94 j 

- ilio, li part of ibo Mediterranean . 103 1 

or ‘Solano,* the eaat wind in j 
th« Weitpm M^'diterranoan , . 135 

ilio emhankmenUi of tbo MisBia- 

Mlppl in 

I.lnkor lalandfl, a rinlogarea . . .193 

Liat and ooUto, tho belt of which appears 

in KnjfUnd 93 

Libyan l)«*s»crt, a tmrt of the Sahara . 63 
' -- tho, a boundary of tho delta of the 

Nilo 94 

Llff»*y and IV»yne rirr*n*, the plain of th^ 80 
Li^dit and Iir<> frivinff heat of tho earth, i 
the. in dorivod from the son . . 16S ' 

Lim'TK'k, the plain of . . . . 81 ‘ 

I.impMpo nvor. the valley of tho . . 37 

l.iin H of the warm wiitew of the fJulf 
SiT' am urn variable, and depend on 

wind and ‘■.easori 103 

r.ini't A and ar*\a of the Atlantle Oeoan , 12i | 

- <»f tnillle in the Afl.intie Oeean, the 1*29 j 

of ice in the Ailantto Ocean, the. j 

am d'Mennined by the xircvalling \ 

\N oid-i and currr-nta . . . . ItfO 

l.io.'iiin. (he woliN of. chalk formation . 99; 
I..II l-ay Ml«., In the ca^-l of Australia . 71 . 
l.;ne i>f 1) ) annual raii^;c nf temperature 176 i 
l.iTici, eont'iur, explanation of ... 9 

. . of «'.o». .Vi*. 4'»*. :?•»’, and -*u* of equal ; 

amunl r.UK'C of temperaluro . . i 

I, ion. the limn-* of tbo .... 906 
I, ’.pari iHl.in.N, the <'<»nil of tho , . I'hJ | 

the vol.'.anic ^s'Poup of the . . M7 | 

Lisbon, the winds of 164 ; 

tho annual ran;;o of tcmp«'rature 
at 177 and IS’ 


fionff, Copt, in Nautical Magazine, quoted li.5 
lyingest extent of land . . . . 18 

ijM^hoo lalandM, part of the inland chain 

in east of Asia 31 

‘Los Norte«.’ the cold dry winds of tho 

(lulf of Mexico I./S 

I»ngh Allen, its ede ration . . .143 

T^rg, its elevation . * . . .14-4 

- Krno, Upper and Lower, their ele- 

valion 143 

Neagh, the plain of ... 80 

Uie trap rocks of the baain of . W 

compared in area with tho Sea of 

Tiiierias ...... 95 

its extent and elevation . . 142 

llamor, tho only important lake in 

the eastern system of Ireland . . 141 

Roc. its elevation . . . .143 

I/)W countries of Europe . . . . 3.» 

Lsjwlands, meanin;: of the U'rm . .11 

the great, of tho w orlti, round tho 

Atlontio and Arctic < »i*c;ins . . 21 

of Holland and fVLuum . . 31 

‘Lowlands ' of Scotland, the . . ,78 

round the Mediterranean, the . 132 

of Norihcru Europe, the, a biuking 

area 193 

I/)wer land of Africa, the northern . 62 
T.uceme, Lake of, its area and flev.Uion . 131 
Lugnaquiiio, the summit of tho Wicklow 

Mountains 50 

LUnchurg heath, a sandy tract between 
the Weser and Ellx* .... 33 

Luxuries of the vegetable kingdom . . 201 

Luzon Island, part of tho iblund chain of 

the east of Asia 31 

I.vnch, the United State.? expedition to 
tho Jordan and Red Sea, quoted . 57 


MAO DHUL Ben, its height ... 76 
Mackenzie river, the termination of tho 


Litany river, the, in Syria . . . S.» 

- th<» gorge of the . . . , S6 

Little lloniion Mountains . . , .90 

l.iMTpool range i-f Auslralia . . .70 

l.iving.stono. Dr, the explorerof L.Njitnja 60 
i.lama, the area of the . . . .205 

‘Llano.s,* the, or plains of the Orinoco 
rive. 

Llano Estacjido, or staked plain of Texas 46 
Lob, lake, in the valley of tho Tarim 

river of Asia 40 

Loch Ericht, its elevation .... 142 

Iiomond, in Seotlnnd, eomp-ared in 

extent with tho Sea of Tiberias . 95 

Jioniond, its elevation . . .142 

Ness, its elevation .... 142 

Tay, its elevation .... 142 

I.olro river, its length, the area of its 
tiasin. and its navigability . . .152 

Ijoniond, Loch, in Scotland, compared In 
extent with tho Soa of Tilwrias . . 95 

London (Dreonwlch) tho winds of . .164 

tho differont tomporaturos found 
In tho latitude of . . . .172 


great central valley of America . . 46 

[ MaelMwall Stuart's route in Australia . 73 
Madagascar, on the outskirts of the tro- 
pical fore.st zone 24 

the only large island belonging to 

the African division .... 56 

tho island of, its character . .64 

- tho currents round . . .107 

Madeira river, in South America, tho 
county watered by tho . . . 5,1 

an isolated ocean peak . . . 125 

BAmchal, tho winds of . . . 165 

Madras, tho winds of 165 

•Maestmle,’ or ‘Mistral,’ tho cold N.W. 

wind of the island of Sardinia . . 135 

Maggioro, Lago, its area and elevation . 151 
Mahogany, tho are* of its growth . . 201 

‘Makran,* tho sandy coast laud of Bcloo- 

’ chistan 39 

Main stream of a river, the ... 139 
Main waterpartiugs of tho British Isles, 
tho ....... 140 

Maize, tho cultivation of . . . .198 

Malay poninsulu^ tbo, its cbanctor . . 66 
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MalU't, thc< cotKlus:.»n‘t of lh»' hr^ ih.TH it^ loji • i>!:iliin' . . \ 

rt\s{H’i*fiF»>; 'J* I'f f i i •’ . U * 

Mrtlui. iho w-n-N or !*•» -- tho Ktu^p-au . t > u , lo- • 1 •.* 

Mtiruin »th iKo ro-,>'l « p’orw . . . -‘‘'i - tho lauj.*!' « f •• s • i i’'".- "i *!.< 1. • 

M-iii. Ih*' (»i I 'iM.m.U . lhi» ihiliTi iifi- mumm' i •«' f 

ot tlu' lu'O ul.iiUMl u> ' !.'tn|M'iMiur»' on il . j p i ■ i. uil 

thf ro*iii ffiu- *it ' ' : .... wi'ni, «■. isi>. i*ri! . .1-1 

th«‘ ■ '! . . . - tlu‘ r '•MU' ur. .•! thi* . J'»: 

Maiittu!, il*’ ..riMiml mti 'o vi - h^l- . . .’II 

UMniK'mtuiv'Ht I".* M. k.ns^* lii. r. th'' wi, v . f tli- II 

iJit' iirv.'i of ihi* . . . MflPoiunr, ih** wjnil- r . , . . li>> 

Mhi-ukh. the tulrtT ■.•f th«‘. ysoMs arrow- Mi'linu* lin** '-I il»«' Ai i- l■•t' . . I r» 

riwtj .... . l*Ji* . Mc'h till* .\roij4 • •*, tin- w .istK of l<-»i 

M.<irinn of pusiuro l.iuil-'. il>o v-uior if • • Mi-ntorn ’ I'urnMif m» t' • So.iUr I'm iSio .111 


Au^traluii . . . . Mi r 'alfh l.iUo. » ^l^i^'• •• l.‘»*.'oot> , , :• ! 

MariiiHk (Armirr. iho rauijo of or 1*001^, t»f tin* nwr-* In Un* 

t<'injH'r:ituro at . . . . l*'» • oa'iU'iu plain of I n^tainl ami of 

Mantilut' ranj;»' of nu'iuiiainjr lu A^ih . ’ Chi*.sh»ri* iH 

plain*, of IVivsFiuo . . . . i‘l 1 ^fe^soy rivr'r. iln lonf^ilt. tho nn-a I'f iN 

MarUy.a nvor. iia li'iKtli. tin' an*a of its ‘ UhnIu, hih) Ms imvtKainlily . .Ml 
basin, ami its naviifafuloy . . . I.V.* ' MoUHiuorpliic ns-ks. fhoir » •rial’ll , S'f 

M'»rH*oroinrli l)ow'!n 7.*^ Movirun lUou-oon <‘iirn*in . .11* 

' Mannatili.' theN.W I rv/o of iho mis- 1 Moxi.nns, lliotr ililTi ivu<‘»* from ll«*‘ Am** 

tnil iit Prtb'rnio . . . 1>.*> | rii-au Indians *.Ml 

•3Iari»bia' {M-oo rbbrt.n vh of iho •'outh j M**xlt o, nly of, in a d»*pn'^»^l^ln nf 0i • j»U 

oojk-t.s of S.rily .... . l-b; j ti'aw 4.*i 

Marooco, jtartly *.n tho plrtii'iiu I f K'lrltir) ur ■ — . - Om taMr* land (*f, iii rtoratioO 4'» 
— — Um cuiti^.iiod I'u..*. 'f . . <J4 I - rio' tob’ttmw'in.f . . 

tilt* annual r,»tij;i 'f t* i-iMM ttuivof I Mo/on iiv. r. Its thr uhmi ivf lr» 

the •vaHj'4 of 177 } bimin, «n«l lu Tmvi.:.»brny . . l.’ii 

Mar>, Urn planet, du’.r;l‘Ul'' n «'f lund »n*l • Miobi -an Like, *in th * Undt r'* of the 

vran r m 15‘ Saiannah d'Kiou . . 4*; 

MauhM of the of ibo .Nib' il«du . s»i . Us rlevuiioii 

Marsh lamLs (;f tho 1, 'W'or ♦ rrver . 7f» .Milk < f ilm <•<«’..« nnt . ,1 m 

JlaiNtiplal or |«'nidM ' annji.tN , . . ’io.** MiUsin. tin* huniniii of tile .Af-.i-* 

M(»-a of Urn l.invt, aUo s,«!t , . p; > MonntauH . . . . • <1| 

of Ki»r >ji‘ iintl p., (lifinbuli n i'‘.» j Mnidamio l-Und, In the Phllipplm -, its 

t,f the water in iho Nofifi .\tUnii>’ j 1 Inr.i. t-r . , . . <-7 

(b'can . .... ': Mtn. r loi-hts of ih»* w'orlil ut the 

M IS.VS of cmi luid hind '’.'’liiMro'l . 17' ..f thi* h w Und- . ‘Jl 

3l!vto],]>.> Motmfnms ■ I >• .itn Atia i. tin r j .s ij,- ; . laii.'v of, io th" 'Jpat 

oN'vuiion .... . o7 j «‘••n;l.l> 1 n n of Am il.a . , . 

JLiury's ■ J'hy-i.'Ml to-oL'n; by. f the S- a.' | r.v- ■ .’)|.* tii.iisi.i n. . f t*io t*. 

quoted .... . . |ol — »!,. i xtofit 1 1 It' tM\ . .'ufju . . .. . 

the depth (hart oj th,. S'orJji .V»- - di.jm - to ihr \tl(.i ».• . . J.'i 

hinne • *( e,tn, f.i Ijl -M, - u- Iti N titi. -il 'PiiM*./ i «’ q-i .ti‘>l lit. 

Maximum t» MI* int’.tr' • I ihe .ea j- f und ’Mutrul’ th-* 1..I.I N \\ . ii.inl oi lii,. 

in Irjil' »n i >M' Ml . . , .110 weMern h.-islii ..f tlm M. .lii<-rri.ii> nu . J.:'. 


May>. Ih** tn tii.t-ilii- • f . . . . *• • .M • ib. ih** tnountaito of . . . , s., 

3f'typ jre Ir,*luO“ o» >oirl: Atij, rea . . .'IJ M, Im e m or Spi*-,* I Im.-U, thi* . . . ii; 

M**dif“rM.ii‘'nn Sea*. U'" >>! th*- n .m . li . Molten infiiOT. the. wlo. h I . mpp. ^od to 

S.ji. i(« .IV. rn.i- l-vol e.ijupared | butn the ini, j;- r of th*- emiii. its di, 

with th.it of 'ho Iji'd b» a . . . !>•! • tntiro from the • uri 01 * .1*7 

curr<‘iii. the JM Monifoliun iIivihIoh o| ui.iuldn'l, ihedi-dri- 

the deep Jiurts Ilf the . . lil ’ bulioU of lilt' etl',) 

the. iu limiis iitid phy.iii-Hl fealuroH Pll Atneneati ‘jM 

th« eurrftiit.H of tlio . . i:J.l the tlenaily of tlie iHipulailou of . ypl 

the depth of th« . , . . PU . Moriffoliatia pro|H*r Vlo 

wlittt lieeoineH of the wafer whieli j Monkejs, tin* distrlhution of . . . yta* 

fiow.H ftito the. from the Atlantic? . 134 , Mono f>!lahic laniciin ,'.'0 of tho f'hineso . 'joi) 

the windrt of tho . . , . M.7 I MuftHooncum'niKorthe ItidiuttUeeiin.aud 

lias no appreciable tide . . ]•:<; _ of the ehunrielH of tlie Kimt IndieM . 104 

itHproducta 13iJ t ur periodieal winda . . . I'l.'i 

— ita area and drainage . .137 wimlH of Aniorica , . . , l-'a! 

— tho earthquakcH and yolcanoea of u Bamnie of a ICJ 

the ' 137 Muutc l{o.sa, lu the its height . , 81 
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MoIiN V,<1i... ilji 

lii.M' 111 

Moriir.i \ i-l fjiiMt- ii 

M- nil. »1. 1 j|., 

M n).| j,iiii 1 

th in." 


niiu.'L) '.f 

\Uf Wlfnlis nf . . 1 

‘ . iij.jMi . i| r'-Viti.iit ‘/f 
«<l ill.-, In ih«* 


:i . .,t • 1 



if.'D til- 

■ 1 -t' lij, i.f Vork-ihire 


• t N.W. 

M r- • a , . . 

. ‘Ji:i 

• l 

•* Iiidoiiis of Iho 

. L'iJ 

1 .-Ml- 1 

'!i<‘ f'lrenih of the 

. 4‘< 

1 l.<- l. \ 

• Hill .... 

. P.M 

1 \l.iKl.l - 

< d. tile highest in \liV- 

-iiii'i of< 


Ar«r:if ihn pt'U.MUx of 

A"».i Min r lui-l 1*. ^ ;,i, ij, h. i»:)il . '.',‘2 
Alim 1 liii. <.n 111 .* n.iri)). rn f>( 

111'* j.liil. 'Ill Ilf Afi II 11. It- li-ii-hl . . r.H 

Hl'iiii', ihi' Kunitiiii uf tlif> AIih, iu 

In l/ht . 31 

» 'iirmiil, iho rWljfo of . . . iin 

i tin* ftuinmltuf thOBoutli Inland 

of Xnw Zi‘a)and fio 

— Darwin. In Ti<*rra d<*I Fun^o . . M 

— K^nnont. in tho woRinm comor of 
lljn niifth iKlarid of New ii^‘<iland fi9 

thr* fiirtlieKt trin-ed polut of 

the l*Keilh‘ belt of volranoea . . C6 

KrebuH, volcano, in iluj antarctic 

n‘ifion IDl 

KrriK'Hl, the finminit of the northern 

irrnip of Ireland 70 

Kttj i, in Sicily, il.^ heiiilit . , Z’i 

- - • Kv*-rchf, ihc Miimiji'n . f the llima- 
luyii M'MintauiK, its Iji-niln . . , ;i‘l 

— Kur-l Yania. ill Jsii^in, its height . 

Ilc.-lfl, the V- l ‘illin ..f . .191 

IIiMiki-r, ill tlic Ih.cky Mountains. 

Its cl-'V'ition ... . . 4.’i 

l|..t!i,iin. III ihc Au-traliun Alps . 70 

Ilniiil.. lilt. in T)i‘’in‘ini». its height 7o 

Ida. in t'pMc, iiH height . . . ’.VJ 

- Ki iim. in eastern Africa, ono of ita 
highcMf rtiotirilHiiiH . . . .57 

Kiliiiia Ndjiiro, one of the summits 

of.Vfrici 57 

KinI H'llii. in Itonic.^ its cleiatiun 

Kioim. in Orecee, it.- li.-iv’ht . . 

]\i>sciii-k.). ill the .\u.siraluin alps . 70 

— - I cli'ini.ii S."* 

I,in.|v..'iy. in the cast .\n-tnilia . 71 

M-triMieji. ill the I’.ir.mi* M.'unta'ns .54 

Merrick, till' Kiimmii ol thcsoutlicm 

liigliliinds i.f Seotliiiid . . . . 7t> 

— M.irrison, in the Island of Fi'rmofia, 

Its lii'icht . 5‘t 

- nlvmiois. in Cjprus . . . !M 

()])hir. in Sumatra, its ol'vntion . »?(» 

l»\ven Stanli y. in Papua. iHclevation 68 

ltiia]iidiu,in the north island of Now 

Zealand <*'•> 

Sarmiento, In Tierra did Fiiego , 5a 

SeiiUToe, m .l.i\:i, its elevation . 67 

Shashi, its heijs'ht . . . .45 

St Klias. its height ... .44 

Stokes, in Pata-ronia, its height . 5*2 

Tabor, in tUo plateau of Ualiloo . IW 


Mount Tongftrlro, an a^-five volenno 
— ^ Washiiigl'in, the Mjniinit «jf th» 

While .Mi/iifii/nrH. iik h»oght 

- -- Z-.inha in S-oitli Africa, its clevatio 

M-iiintniij-. UK- of rhe lemi 

- Miigi-s ih.-ir /ljn-( non in Kuropi 
and As'ji 

- - of l.nr-.p'. ap. for iho most f^rt 

eij\f-r.-<i a,;li wo.id- 

of M.ida 'll ear, their elevation 

- of .Simian t. th“ 

in the ■ ea h.' 1 , 

M..uiiie M-i»inutii:-. m tho cai-l of In land 
lire of granite .... 

M ..iih of a ri\* r. n-e of ihi; term 

M..\o- Indiaiis. tin* .... 

Mo/.iiidii pie f 'irr.'Til. the . 

-* - i'liinti"! the current of 

Mud voleaTio4-s of the lilu^ k Sca . 

. Murray riv«r. in Au-traliii 
• Murray. Andrew, ih« *« Geographical distri 
i hut ion of Marntuals.' hy. quoted 

' Mulaharen Mountain, in the Sierra Neruda 

. its height 

, Musk ox, the habitat of the 


‘NAIin.' rnMns a constant stream in the 

north of Syria 

Nain, Ijii*ridf>r, the annual range of tem- 

pemuire at I 

Nuntu'-ket .*h..als. the temperature of the 

liiilf Sip um olT 1 

Narovji river, its lomnh. the an»a of Pa 
ViH-in. and its ua\iguMiOv . . .1 

•Nirr..w-.,* the. of the 'iulf Stream . . 1 

, Natal. th»* co!..uyof, li< «. .>n the outer .*lope 

t of Afriiti 

the current off i 

Na>igHhle rivers of Amerit*a 

riv- rs »*f the Briti-h 1-le.s. the . 1 

p'ls'-agcs acrc-^'* F.urope, the . . 1 

Ncgroliunl, the f'xtcn; of . . . . l 

Neil riMT. its Icnnh. the area of its l>*-in, 
and its navigability . . . . 1 

Ncricliin-k. in Sibt-ria, the oa]iii.s of . . I 

N.Muhaud. I.ake. its area and elevation . 1 
Nell- oiler Sec. its former area, and its 

elc>-iti«>n 1 

Ncviuiadc T-.lima. the nonhern summit 
I of the Aude-5 Mountjiiii*.. it-i height . 
Nova river, its length, tlu* art\i of its baA.in. 

an 1 its navig:il)ilitr . . . . 1 

Nevi", Ik'u. the hlghe^t mountain of the 
British I-les ..... 
New Britain l-land. its ehtiracter 
New t’ub donia Island, its chameter 

the eurismts near . . . . 1 

Newfoundland, the mei'ting of Iho cur- 
rents i)Vor the liiink of . . . 1 

— an ap‘n of idevatioii . . . 1 

New Ilebride.s, tlio chain of islands, their 

phiinieter 

New Indaiul Island, its chameter 
New Orleana, on the Gulf of Mexico, the 
winds of 
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N cw roil yandsl. mo llio contml pUiitw i 

01 K»'4:l.wui ’.'•'I 

Now \Vi>iiui'ij*tor, llntish Co!mn»-m. iho 

\vind>oi 

Now World. \'r Wi".U'rn tvmioonl ' . , 'J 

Now Yv rli, t!io WtJM.- <( . . . . lf><l 

Now /. 0 ;llai»«l, HMt IK‘d U to Sp.i',U . . 10 

tlio north UNlvindot. !*> m thovoloaiito 

K'lf o.l th • Tiu i!i<‘ . i . . 

tho ouiiiiaoroiiil pros|MV’ts i f . . (ID 

— — tlio oxlont of iho islanils oomp.4rod 
with that of (IroAt Untain . . .CD 

tho ixluuds of, tlioif churaotor . <>D 

the ourrontis noar . . .114 

tho winds of sotno pliwi,*' in . . 1 »m 

iho voloAuoos of ... . IDl 

N,:ami. Uiko, its extent .... ftD 
Nsoarajjua, laikc of. tta elevation . . 4'J 

— — — the plain of 4D 

Kui/nw Falla, between lake# F.rl»‘ and 

()ntario 4.4 

N.am Niara negroe# of th*’ r^por Nile, 
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Tasmania, the i.siand of, its cltaracter . 69 
the currents round . . . 103 
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Tatra Mountain, east of Carpathians, its 

hei^cht 33 

Taurus Mountains aro i>art of the main 
line of hoi{;ht of Europe and Asia . 29 

their heii»ht 3*2 

the alpine rogum of the . . .84 

thoir reUitioii to the Mediteri'ancaii V.JI 

Taurus roirion, its eliunto . . . iij 

Tuy river, the fall of the . . 143 

its length, the urea of its ha.siu, and 

its nuvigubility . . . .141 

Tehail Ijike, a shallow lagoon . . . O’i 

TehiatehelT, the heights in Asia Mini»r, 

observed by 05 

Tebukur, or Ailuna, t'le plain nf . . s-1 

Tea. the eultiMition . . . . ‘Jno 

Teak, th** area of its gn'wth . . . ‘jol 

Tolni, redru ‘0 of North .VifA’a . . . ‘.'l l 


* Tomporaturo, cUmato of mriooB places 

compared 1H5 

• tho mean annual, o^ ploeos In the 
temperato and areiie regions of tho 
Rlolte, corre.*tponils vorv elosely with 
tho midu ■*' point helwfou their Jan 
ary and July li'inperatures . IWJ 

1 of tho earth's erusl, tiio inenaiso of 

j tho. by deseent 1 m 7 

! -- ~ of the earth, the. isgrudunlly eooUng ii»i 

Teuiperaiure.s, thjj tliffeiont, fiiuml in tin* 

I ^ latitude of London .... 173 
•Teploi wi'ter,' warm wind, of Xortltern 

I Siberia I.'is 

J Terms applieil to Imnl . . . . i» 

■ Terms j:e»«graphie.al, explatjation of . . :» 

Terrostnal tulo, u eonjeeiured eau.so of 
' earilnneikos t.'-.S 


‘Teltama,’ belt of sandy lowlmd r<>und 

the I’etsv in e ast ' . . . . ;tfi J 

Tebiuintepee, the isthmus vf , . . 41* ‘ 

Telograpli lines. snl>miinne. the kn< »wled'_'« 
t>l tliotormof tho sea b«'d ks lmi)ortunt 
in il'iermitung the eourso of . . 

eabh's, tiunr p. >monintho .Vtlautie 

.s**a bed 

‘l\ll,’ th'’, or enltivated northern water- 
shed of the plaieau ot It.irbar.s . Kl 

slope of the plateau of Itjirbury tiie 

mtionotthe ... * . I',t7 • 

Tomi»'‘r.ito fonst regi us m both lieinis- 

siihcres eo ' 

forest yones, aro in a region in 

wliicii rain may o<-«’ur at all seasons . 2.1 

regions, thepDdufLsof, are adapted 

to the wants of mankind dwelling there IbG 

zone, the eliief aniniul,s of tho . 2ol 

Temperature of tho Britisli Islf‘s . , 81 

of tho British Isles ineroases bi- 

wanls the coastHin January, deenaisen 
towards the coast a in July . . . S‘> 

its decrease by elevation . . 82 

of Syria ami Palestine . . , bl 

of the (lulf Stream . , 104, 1U4 

tho maximum of the eca is In tho 

North Indian ticoun . . .110 

— of thoRca, the its variations accord- 
ing t,o depth, at dlffen'nt latitudes . 117 

tho different, of tho (ippobite sides 

of tho Atlantic . . , .121) 

of tho sea off the coasts of Europe 150 

- of the globe, isothermal and range 

linos 1(53 

— the circumstances which modify 

tho, of the atmo‘iphei ’0 , . .170 

— of the western sides of tho conti- 

nents of the southern hemisphere is 
less than that of the eastern . . 174 

- tho greatest range of, known on tho. 

globe 180 

- the variation of annual range of. In 

tho same latitude . . . ,181 

-equal mean annual, and equal mean 
annual range, arc scarcely ever tho 
same at the separate points of tho 
earth's surface . . . .181 


Tertian, nr n‘. rr» fnrmation <>f i-ik Ic^, ar < 
ft>uud in thv plain-, and vi.lcys 
Britain ..... 

Te'*''!Ui, quoted . . , . .Ill 

T« \a*<. the wildi'rm'-is of . . . , p; 

TIulc Sab, the lake of, in Kmtlier I ml a . 41 
rimme. nv« r, <’otnptir<'d with the .K jil.an O.'i 
\nllcy, llie tertiary gcuIogie.il tor- 
iiiatioii (d , .... S*9 

- n\er, the tall of the . . . 14,1 

the river, Its length, tho area of it.s 

btt'^in. and It-- niuig ibility . . .144 

Ther.i, or Santor.n Maml, its eniptions . 137 
Tiiuiu Shun Mimnlain.., their probiibh* 
elevation . . . . . Jl.T 

Thieknexs of the oivith’scpiist . . .187 

Thorshaien, Kicio ' Islands, the winds of 1(>| 
I Thur t»r Indian desert, In the de ei t xono 2.1 
‘Thur’ or Indian desert, a part ol tho 


j desert of Asia 40 

’ Tiberias, the ,Scii of Kti 

! Tibet, tho pastures of, aro in tho second 

1 fertile zone 24 

Ijistern. the jiastoral districts of . 41 

' Tulal wave, the, where it n'Uidies tho 

BriiKhlslos 14 , 

Tidt‘, a terrestrial, a conjectured cause, of 

cartlupialves Is.s 

Tides in tho Mediterranean . . . I 3 fi 

in tho seas round the, British Isles Wi 

Tierra del Kuego, its mountains . . ,'»2 

the natives of . . . .212 

Tiger, the limits of tho .... 20.5 

Timor Islaml, the mountains of . , (;7 

Titicaca Lake, tho largest in South Ame- 
rica, its cle.vatlon . . . ,60 

Tolaiceo, the dried leaf «if tho ‘Nicollana’ 201 
Toiiiboro, volcano on tho island of Surn- 
bawo, its elevation . . . .67 

- tho volcano of . , . . lyi 

Toiigariro Mountain, an active volcano In 
North Island of Now Zealand . . 69 

Toughing, tho fertile phiin of . . .41 

Topography, physical . . . .15 

‘Tornados,’ West African hurricanes . 162 

Torrents, pnrlodical, in Pal istinc . . DO 

Torres Strait, the current of, a branch of 
the South Equatorial current . .113 
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Tnule wlucl, a sample qf a . . .107 

Trade wlnda, tholr cauKo . . .153 

Tranie on the Atlantic Ocean . . .128 

the lirultH of, in the Atlantic Ocean 129 

- -- - Kuropo 1 h the part of the world 

iMSHt adapted for 147 

‘Trariiontano,’ the north eafit cold wind 

in Italy 135 

T^un^ylvllMian Alpa, the height of their 

htiinmit 32 

Trap r«a kH and dikc« in Hritain . . 99 

'I'rjip rork« of tlie lutsin of the river Ikinn 99 
•Tn'clcHH* region of North AmcricJi, the . 40 
I'n'cs, Home of the nsrful . . . 201 

Trent river, its length, ilic area of ita basin, 
and ita navlg.ituhty . . . 141 

Trinidiid iMiind, at the extren.jty of the 
eastern eordiilentof the And' n Mih . .»0 
Trintun da ('uiiha and dough islands, ni 
the. South Atlantic . . . .120 

Tmiiie.d fon*st zone, . . . .21 

- forests i)f Afriea . . . .00 

hurrieanes of the S. India deean . 161 

- reglon>< the vegetable produets of, 

adapted to the requirements of 
laun dwidling there. . . . .196 

zone, the nninials of iho . . 206 

Tu I reha of North Afriea , . .214 

Tuiidia, the barren inoss-eoveroil shore of 
Asia, in the iey zone 

— the treeless frozen margin of Asia 
Tunis, a part of tlio jiluteau of Rirliary . 63 
the annua 1 rutigc of tempcraluro 

on the eoiists of .... 177 
Tunny llshery in tiie Mediterranean . r>6 
Tupi, Uuarani or Brazilians, the area of the 212 
Turkey and Oreeee, the mountains of, in 
relation to tho ^lediterranean . 131 

Turkey, the mountains of, are part of the 
European highlands . . .29 

- Western, the mountains of, thdr 

hcigiit 32 

TiirUs, Ihf' area of the , . . .210 

Tuz dol (T.ako), in Asia Minor, its groat 
salinity . .... 88 

'I’weed, tlie valley of tlio river . . .77 

the valley (jf the . . . . 78 

river, ita length, the area of its 

basin, and its navigability . , 144 

Twenty degrees of annual range of tem- 
porature. Iho line of ... 76 

Two nides in depth, the contour of, in the 
Atlantic ... . 124 

Two miles in height, the areas of, in the 
Allantie hnsin . ... 128 

Tyne river, its length, the area of its basin, 
and its navigability . . . 14.^ 

Typhoons in the Mediterranean . . 136 

‘typhoons,’ or circular storms of the 
China Seas . . ... 161 

‘Tyrian linddors,’ the promontories of 
the plateau of Galileo . . .90 


tJCAYALE river, one of the main tribu- 
taries of tlie Amazon . . . .50 


Page 

nileswatcr, its eleyatlon . .143 

Undulation of the earth’s crust, the pro- 
bable limits of the .... 126 
UndulatlonR of the North Atlantic sea-bed 
described 130 


Unciqilored land in Australia . . .73 

Uniform temperature of the earth, the 
depth at which it is found . . .194 

United Kingdom, the number of vessels 
which enter the p<jrts of the, In a year 129 
United States, the currents oil the coasts 

of the 107 

T’niversal circulation of the ocean, the .116 
Upheaval of the earth's crust . . . 97 

rp‘»ala. Sweden, the wimls of . . .164 

Urul river, its length, the area of its basin, 
and its navigability .... 152 
Ural Mountains, the height of their Fum- 
mit, their oiq^^jMtion to the general 
direction of the Asiatic and European 

ranges 33 

Uruguay, the rich pasture land of . . .V4 

and I’arana rivers, the country be- 
tween the 54 

I ‘Ust Urt,* a bluff plateau east of the Cas- 

I plan Sea 39 

' Utah, the salt lake c>f. compared with the 
j Dead Sea In salinity , . . . 8H 


VAI.E of the Severn , . . .79 

Valley, use of the term . . . .11 

of the Knphrate.s and TigrKs, an 

isolated Asiatic plain . . .34 

the fertile, in tho Asiatic table-land 49 

of the Mekong river, the . . 41 

the great central, of America . 46 

of the Nile, the great highway into 

Northern Africa .... 63 

of the Tweed, the . , . .78 

— of Syria, the central . . . S4 

I of the river Gok ... .84 

! of Uoele Syria, the . . . .85 

- of Syria, the central, its length and 

nature 89 

1 in the plateau of the North Atlantic. 

the 12.5 

j of the Euphrates and Tigris, the, in 

! relation to the Mediterninean . . 132 

I Valleys of Europe arc for the most part 

I well cultivated 3,5 

the deep, of the Abyssinian plateau 
of Great Britain . . . .78 

- population settles in the . . 21.5 

Valparaiso, the annual range of tempera- 
ture at 183 

-the temperature of the Peniviaa 
current off 112 

- tho winds of 166 

Van de Veldo, the memoir to accompany 

tho map of Palestine by. used for con- 

^ tours 95 

Variation of range of temperature in the 


same latitude 181 

- of range on the annual isothermal 
lines 180 
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Piiije Viujt 

Varieties of man, tho . . . . 2tus * WADI/ the name given to the bed uf u 

Vegetable and animal life, the distriimtion wrliHlical tt>rreui In Syria . . yo 

of, has Iven luiuiited to the reijuire- Wadi el Araliah, a ]!iut «>f the e«*nt I 

nients (»f man lO.'i valli'y •'< Syria M 

Vcgetahlo life, the eircumstatuvs whieh ‘Wadi »'i Artsh/ the main «>ni' of the 

modify the ilstrlbiiJuin of . . . liMl Arabian desert hi 

Velocity of the ttulf Stream . . . lo:l ‘Wadis.' or ‘oases,' of the Sahara . . *'•-* 

of the Mediterranean currents . ' Wales the Celts of . , . . iW 

‘ Vendavalos’ the >outh-t\e''t gule‘«, on the • Wales, the iiionntains of . . . .77 

eoasts of S]iuiu lito Walrus, (he habitat of the . . .’oi 

‘Vent d'Kspagne.' the hot uJnd of (he | \V arm u ind of iiorthiMii Sjlari.i. th'* . I 
Freneh valleys of llie r.Men.vs . . r.>5 • Water, fi rms ajii«l.e.l I-- . . . ,11 

• Ventogeneittl' of the jilams ot the Ami- - of the elolu*. aii .i "t . . . I«; 

xon a eoiiiiuu:itii<n oi ibe M-nihiast - - henosjilieri', iisc I'f the lorni . 17 

ttadi* I'hI , the li'iivrest e\ti 111 ‘ f . . . l^ 

‘ Venr I d-l < .’i>1f.'.' a ivinn vmihI tn'tii the -- <if ilie « Jo'i sti, .on. tis . •I'i-iir li'j 

• illll OJ Ci*ri*Mll . . . , .lei is ini!is|)ffo r>>le the i‘M teio’e I 1 

Vertical scale • I sei t‘i -ns ... li ti Vclcino ..... I'"* 

Vesuvius, the vol.\.n.i ot. in ihc Ml dii.T- WaiervartiUr:. u • .'f ili ■ m-iu . . 1 

nincan 1 17 of a r,N< r .ms'ii. * . . . 1 

Vc'sels, tlie number of. wl -. h .•una th.* W it. mj*ci tings i*( th * Ibitisli I-l. s. 

ports oi iho Cniuil Ivniu'd*'}/! in .i . ... It* 

. . . . . .I*"' \Vaici-li**d. u-o ..| the Icim . . i' 

\ i< t' iri.i Ijilii', its eNtcTif ,ni(l I'li'v.it*. 'ij . i.l . . to tiio t tnngc i iver, its ctiar’O'O r s 

\ ii icici. the Ti'jn])i'nitur'M ’ il.o Ausii.i! „ .a a i .%• r. th- . . . . I 

lb i w’ud in . . . , . I * s \V It. t .j i>nts, til 11 I an e . . . b't 

Vieinn, Aiisii 1,1 tbe Mind, ..f . . b-t m the M.d ten-ih- oi . . I 

^ lew of the L'l-'ln*. Jt* rsI'Ci »iM* . . ‘Jo • \\ o«ild ' I he ole •' .lU ImMieii o |.»l, > 1 

Views. nil, may 1- tlriivvri to miotj- S..uth r.ii„*hoid ... 7s 

tonndnnn Weight -.n he • •u'o’i sU. ;i ui ihe ciirlh. iM 

\ limes and l.nyte s. Hunt. I , . . s; icieiioes m the ... 17 

Vine, the ciiltivoi.-M oi i},,. . . > o \v. ner r.»ke. in tin- Kn.opoan l.iKe l.'elt ! ;:o 

* } ira/om oiT the Jlio d* la n.la . . r>7 - its aiea and c). v.iiion . . . IM 

\ l^?ulM fjvcr. its It'igih. (la* aic.i «i its Wi^er i.ver. ifs Icngili, ilie inna if its 

b-i'in. and its ii'iv igiii d'tv . , . I’.i b.isin, ami its n;i\ig.ib,;it\ , , . 

or Kin islands, the r • hiii.iei. r . fis West Alrica. iheMonculos* of , .it;.* 

Vitiand Vaiuui lo'vu islan'ls.ih.Mrcliarac- West Austml mi fiirii nt . . . .ins 

<•'' West coasts of (Mmtiiu'iits in the tem, I rite 

V iti isUirids, the currents near . .Ill' regions of the globe, liavc a 1< ^ > i oi';- 

Volcanic girdle ,.f tho Paoil'e tVcjin . :.(» of teinjiemturo during the Near than 
belt of the racitle, thu iiart of in the nisi facing coiisin . , . l.s.'i 

AusiraJasin fjil West Indi.a Islanihs, their phv^lcal ch.iiac 

vetitsoviTtheglobe, theircstii.mtcd ter ‘ . . . .js 

numi.er jlio West Indies, the hnrrieanes of , , Id 

poNvt'r, the Use of , . , . IJtJ We.-tein Auairnliit, it.s ph\hieal clnirai Icr 71 

heat, the, must affect the sui face •- — nspeet, its .olvantagi's m elimaio . sj 

of the earth 1JH eoritincrit or New World . . 9 

Aoleariocs of Java, the .... r,7 j.lain of Irehind . . . .si 

in tile Mediierranciin . . . lt{7 . .sides of the e, mtinenis in the nor 

and carthfiiiakcs, their proliaiilo I thc.-n liemisplu.r,. h-ive a higher teni- 

!«•'' I perature, on an average of the mmt, 

their nature list j than the nisteni . . .* . 17_> 

the repivM.ntativc of tho different i Welter laike, in the Kairopean lake belt .‘tii 

volcanic, rcgioim ];i0 itH urea and elevation . . . l.M 

——arc untipodal to rin" another , 192 , Whale llshery, the,, causes tho most nor- 
Volga, tho one navigalilc river of the con- ’ Iherly in'illlc p«> 

tinental system of Asia . . . 42 Wheat, tho cultivation of . . , . jys 

—— river, tho bu.si?i of the , . . 149 > WtiirlwindK, thoir eanse . . , pit) 

its length, the area of it.s basin, and W'hitn Desert, or AUsai Cliin, one of (he 

itsriHvIgJibility I.VJ doserfs of Asia .... 39 

\ on fschudhTravrds in Peru, quoted fiOand l.'iO MonriUiins of easliTii North Arne-’ 

voyages of ‘Adventure 'and ‘Jicugle’ rkvi. tho . . . 

quoted . . . . . . .117 Nile, tho an 

v ulcano, one of tho Lipari IslaTids . ,137 Nile, its navigahilitv , , 65 

V slmpe, the, of tho equatorial calm re- White raeA the, eonjccluivd to he derived 

from the black . . , , .214 
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Sou, tho, 1)omulH tho Tundra . . :Hi 

- Soft, liH freedom from io« durluji; 

part of tho your 148 

Wioklow Moiiiiiftins, In thn euHt of Iruluud H() 

— arc of *(ninito 7!» 

WL'lit, tho IhIi; of. itH ohulk cliffH . , 78 

^Vllko^, of tin* U-S. oxploriiijf (ixiM.(litiun. 

4ii«»fo<l . lln 

Wind, u pM'vairmff, oauHo.s a drift current mi 

Winds and Storms l.jJ 

Wind^of Asia, tin*, havo a inon* <ir U-s 
iiioiHoon fluiraotor nil round tho <• m- 


Pagt 


Yafft or Joppa, the orchards of .ill 

Yak, the habitat of the .... 205 
YakutH, ihol'ited Turks .... 210 

YakutHk, the oalina of .... 165 

the probable liontrc of the groato^i 
annual ranfco of temi>orature in the 

Klobe 180 

Yan^fthi river, part of the eaHtem drainage 

of Asia 42 

Yarrnuk river, in Syria . . . Ki 

• YlM‘ni Lagoon.’ tlie, a swainp on the 
Panina river 51 


t.»i*’nt . l.j»; Y< Ilow' S-*a. oneof the clLiinof seas in the 

Win. is reeogniM'd, on their roourrenfo. by ea^t of A'iii 31 

‘•Miu.* p...'uliiiriiy 157 Yollow Oocini.' M./ngolian*. , . . ‘Jin 

- — iL oibl.- Ill ibc. showing their dir- . . Y* s T‘*r. ni * 11111*110 in iMitm 

. lunl til** iiMiitli'.iin V iiit-he* i> on I Yoilc. the plum ..f 7S 

\i .ini', prev.iil, III \HnoH' .tuiioii'* o\. r [ Y.^rk l*'a<*t.>rv. lluiis-m Bav, the w nd'. 

th-v'i .b- K,i I of . . K.*; 

' ■ tlii'ir rrf«‘*‘l 'in til'* o-mis-nitiire I Y'frk'.hire. the nv*or’.an.ls of . . .77 

t ie r.ni'i.phfn* l7o ’ Yu •jit.t’i. ^n-ni'ioilii 01 . . . . 4y 

Win l«*r ’.!■ I.', its rl.'vjiti.in . . . IIJ 1 Yukon riv»*r. m Abisk-i. is near the lim t 

\\ 0 “ olih.- I*.*' .* 1 nuMr***' . . . 2 *i** of trees in North Am r.ea 

\V tiM'p'.: I/iUe. it', ^•l^•\•lt!.*n . . 4s 

.M*i r r tills of Aus|m!i,i . . , .72 

W til nil nv.-r, iN 1' n;:ili. »li-» are.i <•! its ZAMBEZI, the v.illi*y the. its fure>ts . 

1*1 III, ind Its iiiiM . , , ir* r'ver. aim '^1 innavigable . . ‘i5 

* Wo'd ol York 'bin* luiil Lnifidn . 77 Z me *tf i<‘mp ruti* ton'st> . . . *22 

— ot Line.. In -ire i-l diilk fomuil-m j ii'.pieal foivst, in a region .-i fre- 

W-ilf, i'i*‘ ni'i'a of the . . . . 21 ^' ipi.*Mt r.iins '2'i 

\\ no le-l legion oi North Amenea, its cv . to foroM in a regi.m ia 

tent 46 wh;**Ji r.iln may oeour at all tn'iiiths 

* W.io ll.ui'ls ' of easl.Tii North Ameiiea, Zotvs ..t deserts on tin* edge ..f tin* tropi- » 

the 47 of slepp 's, pjistur.'s and pr.iirn 

W I , of il<ithii iinin*lms, in S(*ot!and . 76 ij.irtlieni and s.'Uihern heiifspln-p* . 23 

W*.] M. the gieai liiglil iinl of th't . . 21 — of foiesf. pa.stiire. and di“>erf on the 

Wian^ell ipiot.-d 115 gl.ibe d(‘p-iid greatly on the rnntall 

and tho di'.tributinu of the huu.s heat 

the natural, of the surntoo of Afrioa 06 

A ABLON' If Mountains oontimie tho lino Z«unki Muuutuiu, in South Ainoa. its olo- 

of h-'i rills hi Asi.a .... 30 v.itioii ■'•7 

til ■ r pp'baMo height . . .3; Ziirieh, Lake of. its area and elevation .I'd 
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UNIFORM SIZE AND PRICE. 

SiER— 4 Feet 2 I.vciies by 3 Fret 6 Incub& 

Pricb— C oloured, on Cloth and Boiler, 9s. 

n ,» n Varnished, . . 11a. 
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SMALL WALL MAPS. 

K*stbk!» IlKMisiivur I Esr.i vM>. 

\Vu<inus ' SVom.vni*. 

Wo:;u» (Xttrcaion. 1 ufiam». 

liuimu IsLfris. Eimu B. 

I’sim* Si vFK.'*, Mkxu'o, .\si» \\i>r Ispiv 
Sl/.K- -.* Kr.Kl l‘ IM IIM »\ -2 I'KKI- .5 Im III a 

Pkk’U— U ulourtul ou ClulU aud lli'Ilor, <•'* 

„ „ » Varui>hi‘tl, . . 


Asi\ 

Ai i:ii \. 

Ami.ku'V, 

CVN V\N ASP I' ll ■'ii'.r 



A (.'.VSl” f.ti* h!Mi; ui,^ i.n -I wall. 
1 * 011 *. lining 10 Coloiiiod Miipn 
on (.'loth unit iiotlor'^. so t‘< n 
f'truotfil tliat :uiy M ip run Lo 
drawn down as n*i|mr«M|, und 
pulK’d up again t»y tho oonl M 
the bido. 

A soil vt ion of 10 T«f«r o 
Wall Maps or lllwstia!' ■; 

In i I'll, !<!' ild. 

.‘‘"i/i •*! I ' i-» 1 '• ••• s m •!. ■■ 

I'j I >>r :j lit 'i- -. I 'll hi 

ihklv. 

A ‘.i N'.-i Mil 10 P’l .ill 

Wall Map ^ m: . • . ll -1 

Sl.'t on \ 1 > !« O* .M 

I \ 1 . » t. .Ill I,' - till. 

tl.il U 

'11 , III 1 • )'i. 1 . .1 ,•! 

inaii't)/ .D.tl -lit :u / 

lo Mi\ j ,u*( • 'I i!.(* ooiMit r;. . 


A iihi'ir.itiM of ( ’.i ooum-iiu .vl 'P r-UMs, fiu'Sio) v. 

C'r:?'‘iroif'',K \L Ciiaki oi Am n m IIisiokv, from iho ('ro-ition to tho Full i f tin' 
V.'i*->t**rii Koriian hnipire, vitfi (ilos.*nrii. 

Uniform in Size, Price, and Styles of Mounting, with the SMALL WALL MAPS. 


SERIES OF EDUCATIONAL HAND-BOOKS. 


Political fiKocitAPiiv, . 4 d to ».«l. oni li. 

PiiY-i# AI. ( Jr.oi.itvi’Mi — lliirop#', A'^ia, and W^irld in TTomKt)lu‘t»"<. • N. ‘‘"a h. 

Natiiim. Piiii osoi-mv - J. l’:op»'rtV‘- of Ho<1io>; ‘2, Moflmniial PoWits; 

fi. flvilro'-Uiiii’'-; 1 , I ! ' ilninlii 7 . Strum Eni.'ino, .... i.d. r.ich. 

.•> tind G. lit M.w Anaiom^ :ind Pinsjon.f,^ , Pmi-Ih I, and II 1 *^ oiwh. 

HaXI»'P.OMK Io ('rl.Di/v.ii'M. Mai* of Bi:III^.II l.'.I.ANlfcS, 

H vn'D'Book to Mniiii: .'s^.stkm, . 
llA;<i>-Ik)OK TO PnYsiCAi. ITalf Ckow'n Atlas, . • 

IIaNO-HoOK TO Silll.I.INO Pin.tlOAL Atla-h, 

IIaSD-UoOK TO SiXFKSNV Ati-as, .... 


IN. 
Cd. 
3 s. Bd. 
H. 
(id. 


GEOLOGICAL MAP OF THE BRITISH ISLANDS. 

By ABCHIBALD GEIXIE, Esq., F.R.S., F.6.S., 

DIRRCTOK OF TIIR GEOLOGICAL SURVEY OF SCOTLAND. 

Price (uitA ffand-Boot) on Rollers, Plain, £110 

„ „ „ Varnished, 13 0 

Size — 4 Feet 2 Inches by 3 Fret G Inches. 
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METRIC SYSTEM. 

A T ililrt, trith Dufjrams. nhowin^ the Actual .Si/oof and Measures by 

C. IJ i>ow LiNO, C K , m:»7/i Hand ftook^ hy Jamkh Yaiks, Ebq , M.A.» etc., eta ' 
Si/K -6 Fret by 4 Feet 2 Incues. 

I'Hce— To! 'ircd, on Cloth aud Rollors, iSs. 

M ,1 „ Varnished, .... 17a! 


MAP OF EUROPE. 


On 4 Sh''«la for F.diicatlonal purposes. Tlio Illvem and Mountains boldly 

dirvwn, aud the names of places few and carefully selected. 

Sizb-G Feet by G Feet 6 Incuss. Price on Uoller, Varnished, XL 


LARGE OUTLINE CHARTS OF the WORLD. 

i» nrESTr susets. 

FOR THE LECTURE ROOM AND EXHIBITION HALL. 

Fi/e, when joined, ABoi*T 15 Feet bt 12 Feet. 

PrVe. In Slicet'^, Plain, £.1— or £7 Mounted in Three Pio*'es to join up. 


A SKELETON MAP of the WORLD. 

/.V Foun StlEETS. 

Rizr— G Fe t by 4 Fki t S I.m iirs. 

WITH THE PRINCIPAL RIVERS, MOUNTAIN-RANGES, AND CITIES. 

Fi-'ll TUK I « E ok IIIR NAlt KALIST ASU STATI-^T, OR F U AS'i fci SJ.NUKIC rCBTOSa. 

It lo, in SlicoU, Plttirv, Pis.— or 22^. Cd. on Cloth and Koilpr. 


COMMERCIAL CHART of the WORLD. 

O.V UEnCATOIVS PEOJECnoX. 

rrulw dying all the mo.'‘t recent DIi»covcr!e.s up to the date of publication. 

Fizb— 6 Feet bt 4 Feet 8 Inches. 

Pr:'*o f'ol^ured and Varn’‘hcd, on Maho^*any Holier, for tho Office, Library, or School 
UuLUt, or in 4iu Morucoo Cu.e, £‘3. 


A NEW GEOLOGICAL MAP OF SCOTLAND. 

r.y Sir 11. 1. Mun'mimjn, Bart, etc., and .\rciid. (ieieib, F.<i.S.,elc. 

^Yllh Xutca, In Cluth Cabp. i.**. 


SCHOOL GLOBES, 


TETtHEBTRIAL AND CELESTIAL. 

30 Inch Qlobo. with Black Stand (Torrcstrial only), . . , £S 

8 

0 

IS 



Low Black Stan 1, 

Lach, 

. 4 11 

6 

IS 


ft 

T.dw Mahogany stand. 

fl • 

. 5 

5 

0 

IS 


ff 

High ATahogany Stand, 

ff « 

, 7 

7 

0 

12 



I.<iw Black Stand 

If • 

o 

2 

0 

\2 



High Mahogany Stand, 

tf • 

3 

3 

0 

a 


ff 

l.ow Black Stand, 

ff * 

. 1 

1 

0 

G 



Semi Alcridian, 


. 0 

P2 

6 

3 


fl 

Full Moimt.^d, , 

VI ■ 

. 0 

12 

6 

a 



Semi Meridian, 

ff 

0 

6 
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KEITH JOHNSTON’S SCHOOL ATLASES. 

F.lcmcntary Allas , £0501 Physical Atlas, . . £0 12 6 

(•'fiicral Schoul Atlas, . 0 12 6 I Astronomical Atlas, . 0 12 6 

Clabsicul Atlas, . • 0 12 6 | 

TWELVE BLANK PROJECTIONS, 

Corroeponding In Scale with the Plates of Keith Johsston’s General Atlas— tIe., 
F.urope, Asia, Africa, Niirth America, South America, Fugland, Scotland, Ireland, 
France, Spain, Italy, and Pulostina Price 23. 6d. Single Projections, 3d. each. 


DETAILED OATALOGUES FREE ON APPLICATION. 
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GEOGRAPHICAL WORKS 

By A. KEITH JOHKSTON, 

f-T.n r.BiAB., F.R.O 9 ^ Don. and Corr. Mom C^ooc. Rom. Borlin, r>ri», Vienna. Rnnl/i, Boi Vnj, Aaerloa, 
nnd Epidaoi. boo. London. OMignphor at Cdinburgh lu ordinary to ll«r NajoAt ) . 

IMPERIAL FOLIO, nALF-BOUSD RUSSIA OR MOROCCO, £$, Ss 
THE 

PHYSICAL ATLAS OF MTTJHAL PHEHOMEM, 

^ coxsisTixo or 

85 large and 7 smaller Plates, printed in colours; and 145 pages of Letter- 
press, including an Index containing upwards of 16,000 Rofercnocs. 

REDUCLO FROM THE ABOVE, IX IMPERIAL QUARTO, 

THE PHYSICAL ATLAS. 

This Edition contains TwF\TY-Fmi rLATr.s, inohulina: a Pai .vosToior.rcAt and 
GEOLOtiiCAi. Mai* of the Buiriirii I^ianos, with IVM'nptivo lA'Ht*ri>re&.H, and a very 
copious Index. Price, bandaomoly bound, half morocco, £i, I'Js. (>iL 

gciikatcb bn Sptnal |Urmissiou lo ^)cr ?}lnjc$tn. 

Compute in One Volume, Imperial Folio, ha^f-hound, in Rujtsia or Jfororro. if.L f ''j. Cd. 

THE EOYAL ATLAS OF MODERH GEOGRAPHY. 

A SERIES OF rORTY-EiailT EXTIREl.Y ORiaiXAL AyO AVTIIESTIC M.KPS. 
With a complete Index to each Map, containing refereneoa to nearly 
150,000 1 lacca in thin Atlas. 

NEW ATLAS FOR FAMILIES, TEACHERS AND STUDENTS, 

Jlf^)kalfb bj7 Special Jlcrmission lo l^c prince ol Silnlcs. 

THE 

HAIJDT UOTAL ATLAS OF MODEM GEOGRAPHY. 

Forty-Five Maps Coloured, with Complete TnOnx. 

Price, Imperial Quarto, half -bound m Morocco, cloth sides and tjiit ed>jes, £•!, lis Cd, 

IX THIRTY-FOUR PLATES, ROYAL QUARTO, PRICE. £1, U. 

THE HEW CABIHET 

With a Complete Index to every place on the Mapa. 

DICTIOHARY OF GEOGRAPHtT 

Descriptive, Physical, Statistical, and Historical, forming a Complete 
General Gazetteer of the World. New Bdition, 18C8, price, Sis. (id. 

*The heat and most authoritative English Gazetteer no or extant.' — Times (loading arlicicl. 

AH ATLAS OF HHMAH AHATOMY & PHYSIOLOGY. 

nr 

WILLIAM TUllXER, M.B., M.R.C.S. Eng., 

Professor of Anatomy in the Univerbity of Edin]>urgiL 

AND 

JOHN GOODSIU, F.R.SS.L. & E., 

Late Professor of Anatomy, Edinburgh. 

Size of Sheet, 26 inches by 21 inolies (folded). 

Pucx, with Hand-book, fully explaining the Plates, bound in Cloth, S6e. 
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Topography. 


KEITH- JOHNSTON'S 

SCHOOL ATLASES 

OF 

.PHYSICAL GEOGEAPHY. 


SIXPENNY ATLAS. 

O O 2T T 221T rc S- 


1 RXPLA NA TOn Y DTAQRA MS, 
9 LAND and WATER, 

ItRITTSU ISLES. 

$ PALESTINE and ST7EZ. 

6 WINDS and STORAIS. 


7) OCEAN CURRENTS and RIVER 
fif SYSTEMS. 

BARrilQlJAKES and 
lOf VOLCANOES. 

11 CLIMATE, ISOTHERMAL UNES. 


SHILLING ATLAS. 


C03ST 

I EXPLANATORY DIACRAMS. 

9 LAND and WATER. 

S) PERSPECTd VE VIEW OF THE 
4f atOBE 

BRITISH ISLES. 

7 PALESTINE and SUEZ, 

8 WINDS and STORMS, 


E3sr*rs. 

OCEAN CURRENTS and 
lot RIVER SYSTEMS.* 

11) EARTHQUAKES and 
m VOLCANOES. 

IS) CLIMATE. ISOTHERMS and 
nt RANGE LINES. 

IS RACES OF MAN, 


HALF-CROWN ATLAS. 


OON-T EISTTS. 


1 EXPLANATORY DIAGRAMS. 


9 LAND and WATER. 

5) PEnsphCTlVE VIEW 
Ut OF THE GLOBE. 

6) EUROPE and 
et ASH. 

7) NORTH A MERIC. A. 
at SOUTH AMERICA. 

9 AFRICA. 

10 AUSTRALASIA. 

11) BRITISH ISLES. 

1st (Hupsomftrical.) 

IS PALESTINE A SUEZ. 


On a uniform 
Scale and 
Projection. 


) Un 

r.f "• 


Uniform 

Scale 


lU BRITISH ISLES, GEOLOGICAL. 


g 




/5> OCEA N CURRENTS and RI VER 
lot SYSTEMS. 

17 ATLANTIC OCEAN. 

« 13 MEDlTERRANE.iN. 

19) BRITISH ISLES, 

90t (Hydrographical.) 

\91 EUROPE, RIVER SYSTEMS 
(99 WINDS and STORMS. 

*3) CLIMATE. ISOTHERMAL 
9it and R.iNGE LINES. 

95) EARTHQUAKES and . 

96 1 VOLCANOES. 

97) DISTRIBUTION OF 
9St USEFUL PLANTS 
. DISTRIBUTION OF 
30t CHIEF ANIMALS 
31 RACES OF MAN. 


With Analytical Index. 


Hand-Book of Physical Geog^raphy to Half-Crown Atlas, 
with complete Index, 3s. 6d. 

Hand-Book of Physical Geography to Shilling Atlas, Is. 
Hand-Book of Physical Geography to Sixpenny 
Atlas, 6d. 


Tn Preparation on the same Plan, 

Atkuet ef Hutorical. Scnptural, and Classical Geography; also an Atlas of Astronomy. 



KEITH JOHNSTON’S 

SMALLER SCHOOL ATLASES 

OF 

POLITICAL GEOGRAPHY, 

Priiiteil in Colours. 


♦ 


SIXPENNY ATLAS, 

In Wrapper. 


j HEmfiPnEnES. 
s El’iioPi:, 

8 ESGLASD. 

4 SCOTLAED. 


OOlTTEISrTS. 

6 ii:KrA.\n 

e n . EL HOPE. 

7 ASIA. 

8 APiUCA. 


9 NORTH AMERICA. 

10 .so* Uf A MEJUCA. 

11 PALE8IINE. 


1 WORLD. 

9 EVtiuCE. 

s E.\'ai.Ayn 

4 SCOTIA ND. 
6 JJiELASD. 


SHILLING ATLAS. 

Cloth Hark. 


COlTTEJiTTS. 
e FCAycE. 

7 tESnUL EUROPE. 

8 ASIA. 

9 jyifi L 

10 AUsTRALIX 


It NEW ZEALAND 
1} APE If A. 

13 Annul AMERICA, 
lit StfClTi .K.MLIUCA. 
16 PALESTINE. 


HALF-CROWN ATLAS. 

Full Bound Cloth. 


1 HEMIRPHERES. 
t WOULD (Mercator). 

S KUIOPE. 

4 hlilTISU ISLES. 

5 ENGLANn. 

6 MAyUF.ACTURiyG DIE- 

TJtJCTS OF E.\ GLAND 
AND ENVIRONS OF 
LONDON. 

7 8C0’iLA.\D. 

8 lUELAND. 

9 FRANCE. 


COTSTTEDSTTS- 

10 BELGIUM and THE 

NLrHERLAND.s. 

11 NORTH GERMAN CON- 

FED (PRUSSIA ). 

19 AU.S IRIAN EMPIRE. 

1.3 SW/JZERLAND 
J4 ITALV. 

15 SPAIN Ar PORTUGAL. 

16 SWEDEN & yon WAV 

17 nr.sslA IN EUROPE. 
IH GREECE. 

10 71 RE IS n EMPIRE IN 
EUROPE dt ASIA. 


50 AS^A. 

tl PALESTINE. 

S2 INDIA. 

S8 CHINA A JAPAN. 
S/t Of' FAN I A. 

S5 AU.STRALIA. 

SfJ NEV/ ZEALAND. 

$7 AFRICA. 

NOinil AMERICA. 
SU sarni AMERICA. 
80 C l.V MHAN DftM. 

51 UNITED STATES A 

MEXICO. 


Index to every place in the Atlas. 


The Outline Atlas of Political Geography, 

Containing 30 Maps, uniform with tlio Half-Crown Atlas. 
Price, in Wrapper, Cloth Back, Is. 6d. 


SimgU Maps of all the Atlases. Id. each. 



HAND BOOKS TO 

JOHNSTON’S WALL MAPS 

OF GENERAL GEOGRAPHY, 

IT 

KEITH JOHNSTON, LL.D. 

Uniform In Siso with the Author*! Small Atlases. 


The advaniago of teaching Geography by constant reference to 
largo Wall Maps is now fully appreciated and practised in the 
higher class schools throughout the country. Learning by rote from 
books alone — lists of names with which no positive geographical 
localities are connected, leads, inevitably, to a distaste for the subject; 
and any little information so acquired is specilily forgotten. The 
eye, — that imponant auxiliary in the acquisition of all knowledge 
depending on form — is thus virtually ignored, and progress in learn- 
ing is slow and unsatisfactory. 

Assured that the syatein here advocated would be still more 
generally adopted, if Text Hooks were to be had in which the names 
selected, and their orthography, should be in perfect accordance with 
those on the Maps, the Author has been induced to prepare a separate 
Hand Hook to each of the Wall Maps of General Geography, similar 
in plan to those for his Wall Maps of Physical Geography, which 
have been so well received. In these Hand Books, broad general 
views are inculcated, and all unnecessary detail is avoided. Every 
place noticed has sometliing peculiar, either in position, population, 
commerce, productions, or history, to render it memorable. 

The text introduces subjects not usually taught in schools, but 
which, it is believed, will make the study of Geography fresh and 
attractive to the young. Intelligent teachers will here find sugges- 
tions which may enable them to lay before their pupils comparative 
views of great interest regarding different countries and states. 

Teaching Lists to accompany each of the Hand Books, have 
been carefully prepared by an Inspector of Schools of great experi- 
ence. Those afford a ready means of testing the attainments of 
pupils in Map Geography, for acquiring a knowledge of which they 
offer the easiest method. Every name given in tliese lists is to be 
found in the Wad Maps to which they refer. 

Many practical advantages will be found in this method of 



limiting the attention of the learner to one Map, and Its !<*hq(dinatory 
Text Book, at one time. Tl^o distraction consequont on promisenona 
book teaching is thus avoided; wliile, for a few pence, tho pui)il is 
supplied with lessons for a great part of a session, anti is not iintlcr 
the necessity of carrying to school a bulky volume, of v> uicli a snuill 
part only can be retpiired. 

The Teaching Lists and Explanatory Text are fiirtlier adapted 
to be used with Unlettered Wall Mai)8, a Beriea of wh <'h, exiiihit- 
iug the physical features of each country with the pos titnis of the 
principal towns, but omitting tho names, has been prepriretl for 
school use, 'Diese are ei ployed either for testing th * knowledge 
of a class by pointing to the un-named Map on the Wall, or for 
filling in tho names as an exercise for more atlvanccd pupils. For 
this purpose plain sheets are supplied by tho Publishers. 

The Hand Books will comprise — 


POLITIOAI- GEOGRAPHY 


World in Ilrmi^jpherefl. 
World, on Mercator’s 
Projection. 

Britisn Empire. 

Brifish Isles. 

England. 

ficotland. 

Ireland. 


Europe. 

Africa. 

America. 

Canaan and Palestine. 
France. 

IS pain. 

ItoJy. 


Central Europe, 
Iniiia. 

North America. 
Cana<iian DomiuioiL 
Utiiteil States. 

Siuith America. 
Australia. 

Now Z'‘sJ ‘nd. 

A Puc'tic Oavan. 


PHYSIOAL GEOGRAPHY 


World in Hemispheros. Europe. Asia. Africa. America. 

Each Hand Book of Physical Geography is accompanied by a ColourtKi 
Sketch Map. 


OLASSIOAL GEOGRAPHY. 

Orbis VeteribuB Notus I Grmcia Antiqua. I Orbis 

Italia Antiqua. | Asia Minor. | Bomanus. 


A Hand Book is given free with every Wall Map to which it 
zefera. Extra copies are supplied at the foUowlDg rates — 

Political Geography, 4d. to 6d. each. 

Physical Geography (with Sketch Map), • Is. „ 

Classical Geography, 6d. ,, 


W. & A. K JOHNSTON, 

EDINBURGH and LONDON. 

AND ALL BOOKBBLLBBt. 








